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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcst COCTABIISIIOT MPAKTUYECKHE U JIAOOPATOPHBIE 3aHATHS.

CocrtaB U coaepkaHue MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBl HA peasn3allfio
®denepalibHOTO TOCYIapCTBEHHOrO0 OOpa30BaTENbHOIO CTaHAApTa CPEIHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsI.

Benymelt aupakTuyeckod  LeNb0  MPAKTUYECKUX  3aHATUH  sBIseTcs  (OpMHUpOBaHUE
npo(heCCHOHANBHBIX NPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH ONpEACICHHBIE JICWCTBUS,
orepanuy, HEoOXOAMMBIE B MOCIEAYIONIEM B MPO(ECCHOHAIBHOW IESTEIbHOCTH) WM Y4EOHBIX
MIPaKTUYECKUX YMEHUM (YMEHUI BBIOMPATh JIEKTPOU3MEPUTENbHBIE TPUOOPDI, TYCKOPETYIUPYIOILYIO
anmnapaTrypy, C€YeHUEe MPOBOJOB U KabOesel, pemaTs 3a7ayd 10 NoJ00pY 3alUMTHOM amnmapaTypbl U
Ip.), HEOOXOAMMBIX B TIOCIIEYIOIIEH YIeOHOM NeaTeTbHOCTH.

Benymelt aupaktuyeckoil 1enpio Ja00pATOPHBIX 3aHSITUHM SABISETCA HKCIEPUMEHTAIbHOE
MOATBEPK/IEHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBercTBUU ¢ pabouei mporpammoit yueOHOU mucturiuHbl «OIL.05S DnekrpoTexHuka u
OCHOBBI 3JIEKTPOHUKWU» MPEAYCMOTPEHO MPOBEJICHUE MPAKTUYECKUX U J1a0OPaTOPHBIX 3aHATUH.

B pe3ynbraTe uX BBIIOJHEHUS, 00ydaromuics JODKEH:

ymemb:

¥Ya 1 nmoaOuparh yCTpoHCTBa 3JIEKTpUYECKHE MPUOOPHI U 000PYAOBAHHE C ONPENEIEHHBIMU
napaMeTpamu M XapaKTepUCTHKaMU;

Yn 2 9KCIulyaTHpOBaTh AJIEKTPOOOOPYIOBAaHME W MEXaHU3MBI TepeAadd  JIBUIKEHUS
TEXHOJIOTUYCCKUX MAIIWH U allliapaToB;

VY1 3 cHUMaTh MOKa3aHUsI AJIEKTPOUIMEPUTENHHBIX TPHUOOPOB U MPUCITOCOOICHUHN 1
M0JIb30BaThCS UMU;

VY14 cobupatp IEKTPUICCKUE CXEMBI,

yI[ 5 yuTaTh MPUHIOUIIHAIBHBIC, DJICKTPUICCKUC U MOHTAXXHBIC CXCMBbI,

Yo 01.01 pacno3HaBarh 3amady W/Wik mpoOiieMy B TPOQPECCHOHAIBHOM HW/WUIW COIMAIIBHOM

KOHTEKCTE;

VYo 01.02 ananu3upoBaTh 3a1a4y U/UIK IPOOIEMY U BBIJIEIATH €€ COCTaBHBIC YaCTH;

VYo 01.03 onpenenars 3Tanbl pelICHUs 3a/1ay;

VYo 01.05 onpenensate HEOOXOAUMBIC PECYPCHI;

Yo 01.07 oueHuBaTh pe3yabTaT W IOCJICACTBHS CBOUX JIEHCTBHH (CaMOCTOSATEIBLHO WM C
MIOMOIIBI0 HACTABHUKA);

VYo 01.08 BeisaBiATh ¥ 3G(HEKTHBHO MCKaTh WHOOPMAIHIO, HEOOXOIUMYIO ISl PEIICHUS 3a/1auu
W/AiM Ipo0JIeMBl;

Yo 03.02 npuMeHSATh COBPEMEHHYIO HAYYHYIO MPO(eCcCHOHAIBHYIO TEPMUHOJIOTHIO;

Yo 07.03 wucnomp3oBaTh 3Heprocoeperarolme H pecypcocOeperammme TEeXHOJIOTUH B
podeccuoHAIBHOM IeATENBHOCTH 10 CHEIMATBLHOCTH;
Yo 07.04 ucnonb30Bath 3HEprocoeperamIme u pecypcocoeperaronue TeXHoJIOTUN B

HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH 110 CIICIHMAJIbBHOCTH,

Vo 09.07 YuTaTb, IOHUMATh U HAXOIUTH HeO6XOI[I/IMBI€ TCXHUYCCKUC TAHHBIC U UHCTPYKIHUU B
PYKOBOACTBAX B I000M AOCTYITHOM (I)opMaTe;

CO,Z[ep)KaHI/Ie MMPAKTUYCCKUX U J'Ia60paTOpHI>IX 3aHSATUN OPUCHTHUPOBAHO Ha IOATOTOBKY
O6yLIaIOH_II/IXC$I K OCBOCHHIO HpO(beCCI/IOHaJILHOl"O MoAyJl IporpaMmbl  ITOATOTOBKH  CIICHHAJIMCTOB
CpCIHETO 3BCHA 110 CIICIIUAJIBHOCTU U OBJIAJICHUTIO npo¢eccuona.rtbnbmu KomnemeHuusamu.:



IIK 4.1. OcymecTBasTh JUarHOCTUKY HEUCIIPABHOCTEN U OTKA30B CUCTEM METAJTIOPEXKYILETO U
aJZITATUBHOTO TPOU3BOCTBEHHOT'O 000PYAOBaHUS

[1K 4.2. Opranu3oBbIBaTh pabOTHI MO YCTPAHEHUIO HETOJIAJ0K, OTKAa30B

A Takike GOpMHPOBAHMIO 00U{UX KOMNEMEHUUIL:

OK 01- Berbupatb crioco0bl pemeHus 3a1a4 mpo(eccuoHaNbHON AEATEeIbHOCTA TPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTAM;

OK 03 IInanupoBaTh M peaqn30BBIBATH COOCTBEHHOE MPO(ECCHOHAIFHOE M JMYHOCTHOE
pa3BUTHE, PEANTPUHUMATEIBCKYIO IEATEILHOCTh B IPOPECCHOHATBHON cdepe, UCTIOIb30BaATh 3HAHUS
10 MTPaBOBOM M (PMHAHCOBOU IPAMOTHOCTHU B Pa3IMYHBIX KU3HEHHBIX CHUTYallUsX;

Ox 07 CopeiicTBOBaTh COXpPaHEHUIO OKPYKAIOUICH Cpelbl, PecypcocOepekeHUI0, IPUMEHSTh
3HAaHUS 00 U3MEHEHUU KIIMMaTa, MPUHIMIIBI OEpeXIINBOTO MPOU3BOJICTBA, Y(PPEKTUBHO ACHCTBOBAThH B
Ype3BBIYAHBIX CUTYAIHAX;

OK 09 TIlonb3oBarbes mpoecCHOHATBHOM JOKYMEHTAallMel Ha TOoCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

BrinmonHenue oOy4aromuxcsi MNPaKTHYECKUX W/WIKM J1a0OpaTOpHBIX paboT mo y4eOHOM
qucuuiuinHe «OI1.09 DiekTpoTeXHHKa U 3JIEKTPOHUKA» HAMPABJIEHO Ha:

- (hopMUpOBaHHE YMEHHUI MPUMEHSTh MOJYYSHHbIE 3HAHUS Ha MPAKTUKE, pealn3aliio eJUHCTBa
VMHTEJUIEKTYAJIbHOW U TPAKTHUYECKON JEATENbHOCTH;

- (¢opMHUpOBaHME U pa3BUTHE YMEHUM: HAOIIO/ATh, CPAaBHUBATh, COMOCTABIISATh, AaHAIU3UPOBATD,
JieNiaTh BBIBOJBI UM OOOOIIEHHUS, CAMOCTOSITEIbHO BECTH MCCIIEIOBaHMS, MOJIB30BAThCS Pa3IMYHBIMU
MprUeMaMy U3MEepeHH, 0POPMIIATh Pe3yIbTaThl B BUAE TAONUL, CXeM, TpadUKOB;

- TIpUOOpETeHNE HABBIKOB PaOOTHI C PA3IMUHBIMH MPHOOpaMH, amnmapaTrypoi, yCTaHOBKaMH W
JIPYTMMHU TEXHUYECKUMU CPEICTBAMU JJISl IPOBEACHUS OIIBITOB;

- pa3BUTHE UHTEIUICKTYalbHBIX YMEHUH Yy OyAylmHMX CHEHHATUCTOB: AaHAJUTHYECKUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX.

[TpakTryeckne u mabopaTopHBIE 3aHATHS TMPOBOIATCS B PaMKax COOTBETCTBYIOIICH TEMBbI, MOCIE
OCBOCHHUS JTUIAKTHUECKUX €IMHUI], KOTOpbIE OOECIIeYMBAIOT HAIMYME 3HAHUM, HEOOXOMUMBIX IS ee
BBIIOJIHEHHUSL.



2 METOANYECKHUE YKA3AHMUSI
Tema 1.2 DyiekTpUYecKre HeNu NOCTOSSHHOT0 TOKA

IIpakTnueckoe 3ansTue Nel
Pacuér 3JiekTpr4yecKuXx uemnei mocTosHHOI0 TOKa

Hean: Hayuntbcst npoU3BOAUTH pACyET DJIEKTPUYECKUX LIETIEH.

BeinosiHuB padory, Bbl OyieTe yMeThb:
VY14 cobuparp EKTPUIECKHE CXEMBI;

YJI 5 yuTaTh MNPUHOUITHAIIBHBIC, DJICKTPUYCCKUEC U MOHTAXKHBIC CXCMBbI;

VYo 01.02 ananu3upoBaTh 3a/1a4y W/ Wid NMPoOIEMy U BBIJEISATH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenensTs dTanbl peleHus 3a1a4u;
VYo 01.05 onpenensats He0OOXOUMBIE PECYPCHI;

BoinosiHeHue npakTu4eckoii padoTsl cnocoocTBYeT (POPMUPOBAHUIO:

OK 01- Berbupatb crioco0bI pemieHus 3a1a4 mpo(hecCHoOHATEHON AeITeTbHOCTA TPUMEHHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM;

[IK 4.1. OcymecTBisTh IMarHOCTUKY HEUCIIPABHOCTEN M OTKA30B CHCTEM METAJUIOPEXKYIIETO U
aJTUTUBHOTO MPOU3BOJACTBEHHOTO 00OPYIOBAHHUS .

MarepuajibHoe obecneyenue: Kaprouky WHIUBUIYaTEHOTO 3a/IaHHS, METOIUICCKUEC YKA3AHHS

3aganmue:

1. Ilermb MOCTOSIHHOTO TOKAa CO CMEIIAHHBIM COEAWHEHHEM COCTOUT W3 YEThIpEX PEe3UCTOpoB. B
3aBHCHMOCTH OT BapHaHTa 3aJIaHbl: cXema Iienu (110 HOMepy pUCYHKa, MPUJIOKEHHE 1), COMPOTUBIICHHS
pesuctopoB Ri, R2,R3 R4, Hanpsukenue U, Tok | nam momHOCTS P Beeit nenw.

OnpenenuTsh: |) SKBUBAJICHTHOE CONMPOTUBICHUE HENU R,p; 2) TOKH, MPOXOIAIINE Yepes3
Kaxaplii pesuctop li, o, I3, 14 Pemenne 3amaum mpoBepuTh, MPUMEHHMB TEpBBIA 3akoH Kupxroda.
JlaHHBIC JJIs1 CBOETO BapyaHTa B3ATh U3 TaOmuIs! 1.1.

Ta6muma 1.1 BapuanTsl 3aganuii

Homep Homep R1, Om R, ,Om R3, Om R4, Om u, I P,

BapMaHTa pPHCYHKA
01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48BT
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120BT
10 10 4 2 20 5 U=40B
11 11 16 40 10 8 4A
12 12 4 6 2 24 90BT
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A




15 15 12 4 2 4 200Bt
16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A
27 7 12 4 4 2 200Bt
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

Ilopsinok BbINOJTHEHHS PadOTHI:

Kparkue Teopermueckmue cBegeHMs: Pemienue naHHO# 3amaun TpeOyeT 3HAHUS OCHOBHBIX
3aKOHOB TOCTOSIHHOTO TOKa, MPOM3BOAHBIX (OPMYN ATHX 3aKOHOB M YMEHMSI UX NPUMEHATH IS
pacuera dJIEKTPUYECKHUX LEeNel CO CMEIIaHHBIM COCMHEHUEM PE3UCTOPOB.

Xon pa6otsl: [lepen pemiennem 3a1aun CBOEro BapraHTa PEKOMEHIYETCS €Ille Pa3 03HAKOMUTHCS
C pEIICeHHEM MpUMepa

MetomuKy ¥ MOCIENOBATENbHOCTh JCHCTBUNA TIPH
pelIeHuH 3a/lad CO CMEIIAHHBIM COEIUHEHHUEM pPE3HCTOPOB
paccMOTpUM B 0OIIEM BHJIE HA KOHKPETHOM IpUMeEpe.

1. BemuceiBaeM ycioBue 3a7auu (CoaepKaHue YCIOBUI
3a]1a4 BBIIMCBHIBATH MPUMEHUTENIBHO K CBOEMY BapUaHTY).

Vcnopue 3amaum. llemb MOCTOSHHOTO TOKa €O
CMEIIIaHHbIM COEMHEHHUEM COCTOUT U3 YEThIPEX PE3UCTOPOM.
3amanbl cxema 1enu (puc. 1), 3HAYCHHUS] COMPOTUBIICHHMA

PE3HCTOPOB:
R1 = 30 Om, R2 = 20 Om, R3 =3 Om, R4= 5 Om,
Puc. 1 MoInHoCTh enu P =320 Br.
Onpenenurs:

SKBUBAJICHTHOE CONPOTHBIECHHE IIeMM ROK, 2) TOKM, MpOXOAAIINE Yepe3 KaKAbIH Pe3HucTop.
Pemenue 3a1aun npoBepuTh, MPUMEHUB NEPBLIi 3akoH Kupxroda.
BeimuceiBaeM U3 yCIIOBHI TO, YTO JAaHO M HY)KHO OIPEACIHTH B BU/IE OYKBEHHBIX 0003HAYCHUI
Y YUCIIOBBIX 3HAYCHUH.
[Tponymaem miaH (MOPSIOK) pemIeHUs, MOAOUpas IpU HEOOXOJMMOCTH CHPABOYHBIA MaTepHall.
B Hamewm ciryqae mpuHUMaeM Tako# MOPSIOK PEeLICHUS:
1) HaxOJMM SKBHBAJICHTHOE COIIPOTHUBJICHUE LICTTH
R,« = R12 + R34, 20e R12 = R1* Ro/(R1 + Ry) — napannenvnoe coedunenue,
R34= R3 + R4y — nocnedosamenvrnoe coeounenue,
2) o0o3HauuM TOkH ly,l2,13,14 Ha (puc. 1) cTpenkaMu U onpeneauM HUX 3HaYeHUs U3 (HOPMYIIbI
MOII[HOCTH:

P= |2~R3,<—> | = P/R, ; 12=14=1,Tak kak mpu NOCIEI0BATENbHOM COECIUHEHUH OHU OIHU U
TE XK€, a l,= U12/R1; l,= U12/R2, 20e Ui = 1'R1»
4, BreimonHseM perienne, He 3a0biBasgs HYMEpOBaTh M KPaTKO OMKCHIBATH JEHCTBUS.

HMeHHO Tak PCUICHBI BCC TUIIOBLIC IPUMCPBI mocoous.
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OTcyrcTBUE MUCHMEHHBIX MOSICHEHUH NEMCTBUN MPUBOIUT K HETIOJHOMY MTOHUMAHHIO PELICHUS
3a/1a4, ObICTPO 3a0BIBACTCS.

5. BrinonHseM MpoBEepKy peLIeHUs CIEAYIOIUMH CII0CO0aMU: a) JOTHYHOCTh MOTy4eHUs
TaKOTO pe3ysbTaTa; 0) MPOBEpKa pe3yIbTaTOB C MPUMEHEHHUEM NIEPBOTO M BTOPOTo 3akoHa Kupxroda.

OOBsICHUM HEKOTOpBIE CIIOCOOBI IPOBEPKH PE3YIBTATOB PEIICHUSL.

[Tpumenenne neporo 3akoHa Kupxroda.

@dopMmynMpoBKa 3aKoHa: aiaredpadyeckass cymMma TOKOB B Y3JI0BOH TOYKE paBHa HYIIO.
Maremaruueckast 3aruch JUIs y3Jia O CXeMbl LeTH PUCYHOK 1:

h+bL=lwuli+1,-1=0

[Ipumenenue Broporo 3akoHa Kupxroda.

dopMyIMpOBKa 3aKOHA: BO BCIKOM 3aMKHYTOM KOHTYpE JIEKTPUYECKOW Lienu ajiredpandeckas
cymma DJIC YE paBHa anreOpamveckoil cymMMme majcHWi HampspkeHud Y 'R Ha oTmenbHBIX
COTIPOTHUBJICHUSX ATOTO KOHTYPA.

B 3amxnyrom koHType (puc. 1) mpuiioxkenHoe Hampspbkenue U (ananormuno JOJIC mnpu
BHYTPEHHEM COIPOTHBIICHIH NCTOYHHUKA TOKA, PABHOM HYJIIO) U TIaICHHSI HAIIPSDKSHHS

U12: l- Rl; U3: |'R3 u U4: |'R4

O06x0/15 KOHTYp MO HamnpaBJeHUIO TOKa (B JaHHOM CiIy4ae 10 YacOBOM CTpEIKe), COCTaBUM
ypaBHEHUE 10 BTOpoMy 3akoHy Kupxroda:

U=U 2+ Us+ Uy

[Toacuer 6ananca moutHocTH. OO11as MOIIHOCTD LIEMH paBHA CyMME MOLIHOCTEH Ha OTIEJIbHBIX
pe3ucTopax.

Jlst cxemel nienu (puc. 1) P = P1+ P, + P3 + Pyl Tak kKak P = I>R wm

P=U’R, mo P=1*Ry+ >R, + I3Rs + I*Rys unu

P = U?,/R; + U? 2/Rp + U%/R3 + U/Ra.

Ecnmu mpoBepky pemieHust MpOBOIUTH IyTEM CPaBHEHHsSI PE3YJIbTATOB PEIICHHS IPYTUMHU CIIOCOOaMH,
TO B JJAHHOM CJIyda€ BMECTO OTmpeneicHuss Toka u3 ¢dopmynsl P = I%RoKk MOXHO GbUIO HaiiTH
HaTpsDKCHUE

U=,PR, u3P=U%R,,

a 3areM | = U/R,, mo popmyie 3akona Oma.

[Ipumep 1. Ha pucynke 2 m300pakeHa IJIEKTPUYECKash IIENMb CO CMEIIAHHBIM COCAMHEHUEM
pe3ucTopoB. M3BeCTHBI 3HAYCHHS CONTPOTHBIICHHUHN pe3ucTopoB R1 = 3 Om, Ry= 10 Om, R3 = 15 Om, Ry
= 1 Om, vanpsokenue U = /70 B u Bpems pabotsl nenu t= /0 u. OnpeneauTs TOKH, TPOXOISAIINE
yepe3 Kaxapiid pe3uctop li,lz, 13,14,

. 0o0Imyr0 MOIIHOCTh Ienu P u
oA

— A Ran pacxon sHeprun W.
= bed y BN,
+ 1=4 I=11A
_ R, + 2
] Lt 25[] 11A=11A4;
Pt 4 B COCTaBUM
7 Lé_ = )
¢ + - ypaBHEHHE 10 BTOPOMY 3aKOHY
Puc. 2 Puc. 3 Puc. 4 Kupxroda, 06xoas KOHTyp uLenu

IO YaCOBOU CTPCIIKC,
U=U;+ Uy +Us=IR1+IRy3 +1R4 110=11- 3+ 11-6+11-1110B =110B8.

Bce cnioco6bl mpoBepKkH NOATBEP)KIAIOT IPAaBUIIBHOCTD pelIeHHs 3aJjaui
Pemenne 3agaun mo MHAMBHAYaJbHOMY 3agaHuio. [Ipumep 1. Ha pucynke 2 nzoOpaxeHa

UIEKTpUYECKasl LEMb CO CMEIIAHHBIM COEAMHEHUEM DPE3UCTOPOB. M3BeCTHBI 3HauYCHUS
Ry COTIPOTHUBIIEHUH pe3ucTopoB Ri =

— A ﬁ’ N
e = 4 3 0m, Ry= 10 Om, Ry = 15 Om, Ry
+ ‘ . +@ =], =11 = [ Om, nanpsoxkerane U = 110 B u
2

Pue. 2 Puc. 3 Puec. 4



Bpemsi pabotel nernw t= /0 y. OnpeaenuTh TOKH, TPOXOAIINE Yepe3 KKl pe3uctop li,la,13,14,
0011yr0 MOIITHOCTH 1ierr P u pacxox sHepruu W.

114=114;
B) COCTaBUM ypaBHEHHE 10 BTOpoMY 3aKkoHy Kupxroda, 06Xost KOHTYp HENH 10 9acOBOH
CTpEIIKE,

U=U;+Uz3 +Us=IR1+IRy3 +1R4110=117- 3+ 11-6+11-1110B=110B.
Bce criocoOb! mpoBepKy MOATBEPIKIAOT MPABIIILHOCTD PEIICHUS 3a/1a91

®dopma npeacTaBieHus pe3yabTara:
CBOEBpEeMEHHO M TPAaBUJIBHO BBIOJHEHHbIE pacy€rbl, CXeMbl B pabodeil TeTpaau s
1ab0paTOPHO-TIPAKTUUECKUX PabOT

Kpurtepuu onenku:

—  «OTAMYHO» - TEOPETHUYECKOE W MPAKTUYECKOE COJEepKaHHWE TEMBI OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB, yMeHus cGOpMHUPOBAaHbI, BCE MPEAYCMOTPEHHBbIE TEMOM
y4eOHBIE 3aJaHHS BHITIOJTHEHBI, KAY€CTBO UX BBITIOJIHEHHS OI[EHEHO BBICOKO.

—  «Xopomio» - TEOPEeTHYECKOE M TPAKTHYECKOE COJCpKaHUE TEMBI OCBOCHO
MOJHOCTHIO, 0e3 mMpoOenoB, HEKOTOphIE YMEHUs CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEIyCMOTPEHHbIE TEMOW Y4eOHbBIE 3alaHMs BBITIOJHEHBI, HEKOTOpPhIC BUIBI 3aJaHHH
BBITIOJTHEHBI C OIIHOKaMH.

—  «YIOBIIETBOPUTEIBHO» - TEOPETUYECKOE U TPAKTHUECKOE COJEPIKAHUE TEMBI
OCBOEHO YaCTUYHO, HO TMPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIC
yMeHHsI paboThl ¢ OCBOEHHBIM MaTepuajioM B OCHOBHOM C(HOPMHpOBaHbI, OOJBUIMHCTBO
IIPETYCMOTPEHHBIX TEMOH y4eOHBIX 3aJaHUI BBIOJHEHO, HEKOTOPHIE U3 BBINOJIHEHHBIX
3a/IaHUM COZIEPIKAT OTITHOKH.

— «HeynoBneTrBopUTENBHO» - TEOPETUUYECKOE M MPAKTHUECKOE COAEPIKAHUE TEMBbI
HE OCBOEHO, HEOOXOIMMbIE YMEHHS HE C(DOPMHUPOBAHBI, BHIIIOJHEHHbIE y4eOHbIE 3aaHUs
cojiepxkaT rpyObIe OIMMOKH.

JlaGopaTtopnoe 3ansitue Nel
COopka cxeMm coeJUHEHU pe3lCTOPOB U NMpoBepka 3akoH0B Oma u Kupxrogda

Ilesb: omnpiTHas MpoBepKa COOTHOLIEHUH 3JEKTPUUECKUX BEIWYMH IPU IOCIEIOBATEIBHOM U
napajieIbHOM COCIMHEHNU IPUEMHUKOB 3JIEKTPUUECKOM SHEprun
Brinosinus padoty, Bbl Oyaere yMeThb:

Y14 coOuparh MEKTPUIECKHE CXEMBI;

Va5 uurath MMPUHOUITNAJIbHBIC, SJICKTPUYCCKHC U MOHTAKHBIC CXCMBI;

Yo 01.02 ananu3upoBatk 3aa4y U/UiK NpodsieMy U BbLAEIATh €€ COCTaBHbIE YacTH;
VYo 01.03 onpenenars dTansl peleHus 3a1a4u;
VYo 01.05 onpenensaTs He0OXOAUMBIE PECYPCHI;

BrinosiHenne 1adopaTopHoi padoThl crIOcOOCTBYET (POPMHUPOBAHHUIO:

OK 01- Berbupatb crioco0bl perieHus 3aaa4 npo(eccuoHaNIbHOM AesITeIbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM;

IIK 4.1. OcymecTBasaTh TMarHOCTUKY HEUCIPABHOCTEN U OTKA30B CUCTEM METAJUIOPEKYLIETO U
aJYITMTUBHOTO MPOU3BOCTBEHHOTO 000PY/I0BaHUS.

I1K 4.2. Opranu3oBbIBaTh pabOTHI [0 YCTPAHEHHUIO HETIOJa10K, OTKA30B.
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MarepuaibHoe  obecneyenme:  Mctounuk  moctosHHoro  Toka  Ha 250  B;
JIEKTPOU3MEPUTENbHBIE TPUOOPBI; JIAMIIOBBIA PEOCTAT; COEAUHUTEIbHBIE IPOBOAA.

3amanue:

1 mpoBepka OCHOBHBIX COOTHOLIEHMH MEXIY TOKOM, HAIpPsDKEHUEM U CONPOTHBIIEHUEM IIPU
IIOCJIEJOBATEILHOM U NIAPAJUIEILHOM COEIMHEHUH 3IEKTPOIPUEMHUKOB.

Iopsinok BbINOJIHeHUus: padorbl: 1. Jlomyck K pabore: BXOJHOW KOHTPOJIb B BHUC
(pOHTAIBHOTO OIMPOCa:

- KaKo€ COEMHEHNE Ha3bIBAIOT MOCJE10BATEIbHBIM?

- 3akoH OMa JiIs yJacTKa Lenu

- Kak ompezensercs oOIIee COMPOTHBIEHHE WENH C MOCIEIOBATEIbHBIM COCIMHEHHEM
3JIEMEHTOB?

- KaKO€ COEMHEHNE HA3bIBACTCSl MAPAJIJICIIbHBIM?

- ¢hopmynupoBka nepBoro 3akoH Kupxroda nms yzma

- YTO Ha3bIBAETCS Y3JIOM, BETBbIO, KOHTYpOM?

- OCHOBHBIE€ COOTHOILIEHUSI MEX Yy TOKOM, HAlIPSDKEHUEM U COTIPOTUBIIEHUEM TPU MapajlIeIbHOM
U TIOCJIEI0BATEIbHOM COEMHEHHH.

2. COopka IEKTPUUECKUX CXEM.

Xoa pa6otbl: O3HAKOMUTBHCS CO CXeMOM (puc.l) mocnenoBaTeIbHOTO COSTMHEHUS U TIPOBEPUTH
MPaBUIIBHOCTh COEAMHEHUS.
1. C pazpemieHus npenojaBaTesiss BKIIOYUTh B CE€Th, M YCTAHOBUTH 3aJJaHHOE
HampsDKeHHe, KOTOpOE€ BO BpeMsl OMbITa MOJAECPKHUBAETCS MNOCTOSHHBIM. [loaxmrouas
BOJBTMETP (MOOYEPETHO) TNapauieIbHO KaXIOMY TPUEMHUKY, HW3MEpPUTh MaJleHue
Hanpspkenuid Uy, Uy, Us. [lokazanus amnepMerpa U BOJIbTMETpa 3aHECTH B TaOIuUILy |

H1
® m

K1 | ® ® ®

. & & &

K2
H3] @

K3

X)E
X)s

PI/ICYHOK 1. Cxema IOCJICA0OBATCIIBHOT'O COCAMHECHUA HpI/IéMHI/IKOB

Tabnuna 1. [locinenoBarenbHOE COSAMHEHHUE ANEKTPOIPUEMHUKOB
H3mepeno Brruncneno

le |1U|U|U |Us|R1 |Ry |R3y |Rss |P |P |P | Pss

Jiig 1 2 3 10 Jiig 1 2 3 11

A B | B|B|B OM [OM |OM |OM |B |B | B | Bt
T [T |T

3. [IpousBectu BorurcineHusi. CpaBHUTH Pe3yIbTaThl OMYYCHHBIX JaHHBIX.

4. Cpenatb BbIBOA. O3HAaKOMHTHCA CO CXEMOW MapajuieIbHOTO COEAWHEHHUs MPHEMHUKOB (puc.2).
Cobpath cxemy, MPOBEPUTH MPABUIBLHOCTH BKIIIOUEHUSI.

5.C paspenieHus: pyKOBOJIUTENS BKIIOYUTH CXeMY, YCTaHOBUTH HampsbkeHue. [loodepenaHo Bkiovas
Ka)XJI0€ U3 COMPOTHUBJICHUI M3MEpPUTh TOK BeTBel. [lokasaHus ammepmeTpa U BOJIBTMETpa 3aHECTU B
Tabnuiy.2.
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Pucynoxk 2.CxemMa napauieasHOTO COCIMHEHUS MPUEMHHUKOB

Tabnuia 2.CxemMa napauieIbHOTO COSTMHEHUS TPUEMHUKOB

N3mepeno Brruucneno
U |l |2 |1z |les |Rt |R2 |Rs | Ry [P

P06

111

5)
3
B | Br
T

> |
o
£

B |[AJA A

H > o

. 1
OmMm |[Om |OMm | B
T

6.IIpousBectu Berancienus. CpaBHUTH Pe3yIbTaThl MOTYyYEHHBIX JaHHBIX.
7.Chenats BEIBOJ

dopma mnpeacTaBJeHHs Ppe3yabTaTa: COCTaBJICHHE OTYETa U OTBEThl Ha KOHTPOJbHBIE
BOIPOCHI MIPH 3aILUTE:
B 1em cxonactBo u paznuuune 3akoHa Oma Jij1s y4acTKa [eNu U BCel 1enu?
[Touemy mns ompenenenuss 3JIC HCTOYHMKA TOKA C TOMOIILIO BOJBTMETpAa HEOOXOIMMO
Pa30MKHYTH 1IEMb?
Uto ¢usnyecku BeIpakaeT nepBbiid 3akoH Kupxroda?
Cdopmynuposats BTopoii 3akoH Kupxroda, 3anucars ero B MaTeMaTuueckoit popme.
MoskeT 1M CONPOTHUBIEHUE YYacTKa JBYX IMapajlieIbHO COEIUHEHHBIX MPOBOIHHUKOB OBITH
OoJibiie (MEHBIIE) JTI000T0 U3 HUX?
Kpurepun oueHku:
—  «OTnu4YHO» - TEOPETHUYECKOE U MPAKTUYECKOE COJAEpKaHHE TEMbl OCBOCHO
MOJIHOCTBIO, 0e3 MpoOenoB, ymeHuss chHOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEeMOM
yueOHbIe 33a/JaHUS BHINOJHEHbI, KAY€CTBO MX BBIMOJHEHUS OI[EHEHO BBICOKO.
—  «Xopouio» - TEOPEeTHYEeCKOe M MPAKTHUECKOE COJIepKaHHWE TEeMbl OCBOEHO
MOJIHOCTBIO, 0e3 MpoOesoB, HEKOTOphle YMEHHUS CPOPMHUPOBAHBI HEAOCTATOYHO, BCE
Mpe1yCMOTPEHHbIE TeMOW y4yeOHble 3aJaHus BBITIOJHEHBI, HEKOTOpbIE BHABI 33JaHUN
BBITIOJTHEHBI C OLTHOKaMH.
—  «YIOBIIETBOPUTEIBHO» - TEOPETUUECKOE U IMPAKTUYECKOE COACPIKAHUE TEMBI
OCBOCHO YaCTUYHO, HO MpoOeibl HE HOCIT CYIIECTBEHHOTO XapaKkTepa, HeOoOXOJIUMBbIe
yMeHHsI paboThl C OCBOECHHBIM MaT€pUATIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO
MPEeTIyCMOTPEHHBIX TEMON Y4eOHBIX 3aJaHHil BBITOJHEHO, HEKOTOPHIE U3 BBIMTOJIHEHHBIX
3aJlaHuM coJiepKaT OMIHOKH.
—  «HeynoBneTBOpUTENBHO» - TEOPETUYECKOE U MPAKTUYECKOE COJIEPKaHUE TEMBbI
HE OCBOCHO, HEOOXOIUMbIE yMEHHUs HE C(OPMUPOBAHBI, BBHITIOJHEHHBIC y4eOHbIE 3adaHUS
coJiepkar rpyObie OMIHOKH.
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Tema 1.4 DekTpuYecKHe HeNH NEPEMEHHOT0 TOKA
IIpakTnueckoe 3ansitne Ne2
Pacuér Hepa3BeTB/ICHHON LeNU NIEPEMEHHOr0 TOKa

Heab: HayunTHCSA TPOU3BOIUTH PACUET HEPA3BETBICHHBIX LIETIEH IEPEMEHHOTO TOKa
BeinosiHuB padory, Bbl OyieTe yMeThb:

VY1 4 cobuparp MEKTPUIECKHE CXEMBI;

y[[ 5 ynTaTh MNPUHLOUITUAJIBHBIC, SJICKTPUYCCKUC U MOHTAXXHBIC CXCMBbI;

VYo 01.02 ananu3upoBaTh 3a/1a4y W/ Win MPoOIEMy U BBIJCISTH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenensts 3Tanbl peleHus 3a1a4u;
VYo 01.05 onpenensats He0OOXOUMBIE PECYPCHI;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoO6cTBYeT (POPMUPOBAHUIO:

OK 01- Beibupats cioco0Os! pereHus 3agad npo(eccuoHanbHOM e TeNbHOCTH IPUMEHUTEIBHO
K pa3JINYHbIM KOHTEKCTaM;

[IK 4.1. OcymiecTBasaTh THATHOCTUKY HEMCIPABHOCTEN M OTKA30B CHCTEM METAJUIOPEXKYIIETO U
aJTUTUBHOTO MPOU3BOJACTBEHHOTO 000PYIOBaHMUS.

MarepuajibHoe obecniedeHHe: METOIUUECKUE YKa3aHUsl, UHIMBUyallbHbIE KAPTOUKU 3aJaHUI

3aganue: J[ns nenu nepeMeHHOrO TOKa, COJEpKalleill pas3linyHble 3JEMEHTHI (Pe3UCTOPHI,
WHIYKTUBHOCTH, €MKOCTH), BKJIIOYEHHBIE MOCIIEA0BATEIbHO, ONPEAETUTh IOJHOE CONpPOTHBIICHUE,
MOIITHOCTH (aKTHUBHYIO, PEAKTUBHYIO, TIOJTHYIO) U TIOCTPOUTH BEKTOPHYIO AHArpaMMy.

Iopsinok BbINOJIHEHHSI PadOTHI:

Xon padorsi: [lepen penieHnem 3a1aun CBOEro BapuaHTa PEKOMEHIYETCS €1E Pa3 03HAKOMUTHCS
C pEILIEHHEM IpUMepa

MeTtoauky ¥ MOCIEeA0BATENBHOCTh ACHCTBUIN MO PEIICHUIO TAKOrO THIIA 33a/1ad PacCMOTPUM Ha
KOHKPETHOM IIpUMEpE.

AKTHBHOE CONPOTHBIICHUE KaTymku R, = 6 Om, nunayktuBHoe X = /0 Om. IlocnenoBarenbHO €
KaTYIIIKOK BKITIOYEHO aKTUBHOE compoTuBicHHe R = 2 Om u koHAeHCcaTOp conpoTuiieHueM Xe = 4 Om
(puc.1 a). K nenu npunoskeno Harnpspbkenue U = 50B (nelicTByrolee 3Ha4CHUE).

Omnpenenuthb: |) momHoe compoTHBIIEHHE IEmU; 2) TOK; 3) KodhdHIHEeHT MOUHOCTH, 4)
aKTHBHYIO, PEAKTUBHYIO U MOJHYIO MOILTHOCTH; 5) HANPsDKEHUSI Ha KaXKJIOM conpoTuBieHnu. HauepTurs
B MaciTabe, BEKTOPHYIO THarpaMMy LIETH.

1. Onpenensiem NOJIHOE COMPOTUBIICHUE LEIN:

Z = J(Re +R)2 +(x_ —Xc)? =/(6+2)% +(10—4)> =101

2. OnpenensieM TOK:

= v = 100 =10A
Z 10
3. OnpenensieM kK03 PHUIMEHT MOIITHOCTH IICTIH:
. X —X. 10-4
singp=-1—X = =0,6

10
no tabmuuam bpamuca Haxomum @=36°50". Yron caura ¢a3 ¢ HaxXoquM IO CHHYCY BO

n30ekaHue MoTepHy 3HaKa yriia (KOCUHYC SIBIISIeTCSl YeTHOU (yHKLUEH).
4. OmnpeniensieM aKTUBHYIO MOIIIHOCTD IETH:

P=12.(R: +R)=5%-(6+2)=200A
5. Onpez[enﬂeM PCAKTUBHYIO MOIIHOCTH oemu:
Q=1%-(X_+X.)=5"-(10-4)=1504ad

6. OnpenensieM NOJIHYI0 MOIIHOCTb LIENN
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S=,/P?+Q?=+/2002 +1502 =250 A- A

‘l !l
S :
LE—J r.

a)
8 28 30 40 S0 s08
IS LRI L 1 . )

! 27 & 3A

P, 3

Pucynoxk 1.Cxema nienu u BeKTOpHasi JuarpaMmma

7. OnpexnensieM MaJeHUs HAPSDKEHHS Ha COMPOTHBIICHHUSIX IIETIH:

Ug =1-R: =5-6=30A U, =1-R=5-2=10A

U =1-X_=510=50A U.=1-X,=5-4=20A

[TocTpoeHue BEKTOpHOW auMarpaMMbl HaYWHAeM C BBIOOpa Macmrada Ui TOKa W HampsDKEHHS.
3anaemcsi MacmraboMm mo Toky: B leM — 1A m macmrabom mno Hampsbkenuto: B lem — 10 B.
[Toctpoenue BekTopHOU auarpamMmbl (puc.50) HaYMHAEM C BEKTOpPa TOKA, KOTOPHIA OTKIIAJIBIBAEM TIO
TOPU30HTANIM B MaciITabe

54

14/cm
conpotuBiieHUusX Urc 1 Ug.

N3 xonma Bekropa Ur OTKIIagpiBaeM B CTOPOHY OIEpPEKEHUsS BEKTOpa Toka Ha 90° BekTOp

nanenus Hanpsokenus Ul Ha MHIYKTUBHOM COTIPOTHMBIIEHUH MiuHOM 908 = 5 cu. W3 koHIa BekTopa
10B/cm

UL oTkaipIBaeM B CTOPOHY OTCTaBaHHs OT BEKTOpa Toka Ha 90° BEKTOp MajeHHs] HaNpsDKEHUs Ha
konzpencarope Uc pmmmon 208 _, . T'eomerpuueckas cymma BeKTOpoB Ugr ,Ur,UL 1 Uc pasna
10B/cm
MOJIHOMY HamnpspKeHuto U, IpUIo)KeHHOMY K IeTH.
dopma mpeacTaBJIeHHs pe3yJbTaTa: CBOEBPEMEHHO M NPABUIBHO BBHIMOJIHEHHBIE PAacUETH,
0(hOpMIICHHBIE B TETPAAX ISl JIJAOOPATOPHO- MPAKTUUECKUX pabOT.
Kpurepun ouenku:
—  «OTnuYHO» - TEOPETHUYECKOE U MPAKTUYECKOE COJAEpKaHHE TEMbl OCBOEHO
MOJIHOCTBIO, 0e3 MpoOesoB, ymeHusi chOpPMHUPOBAHbI, BCE MPEAYCMOTPEHHBbIE TEeMOM
yueOHbI€ 33a/JaHUS BBIOJIHEHbI, KAYeCTBO MX BBIMOJIHEHUS OI[EHEHO BBICOKO.
—  «Xopouio» - TEOPEeTHYECKOEe M MPAKTHYECKOE COJIEP)KAaHHE TEMbl OCBOEHO
MOJIHOCTBIO, 0e3 MpoOesoB, HEKOTOphle YMEHUS CPOPMUPOBAHBI HEAOCTATOYHO, BCE
MpeyCMOTPEHHbIE TeMOW y4yeOHble 3aJaHUs BBINIOJIHEHBI, HEKOTOpbIE BUJbI 3aJlaHUI
BBITIOJTHEHBI C OLTHOKaMH.
—  «YIOBIIETBOPUTEIBHO» - TEOPETUUYECKOE U MPAKTUYECKOE COACPIKAHHE TEMBI
OCBOCHO YaCTUYHO, HO MpoOeibl HE HOCIT CYIIECTBEHHOTO XapakTepa, HeoOXOIuMbIe
yMeHHsI pabOThl C OCBOCHHBIM MaT€pUAIIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO
MPETyCMOTPEHHBIX TEMOHN Y4eOHBIX 3aJaHHIl BBITOJHEHO, HEKOTOPBIE W3 BBIMOJHEHHBIX
3aJlaHuM coJiep>KaT OIHOKH.
—  «HeynoBneTBOpUTENBEHO» - TEOPETHUECKOE M MPAKTUYECKOE COJIEPIKaHNE TEMbI
HE OCBOEHO, HE0OXOUMbIe yMEHHUs HE C()OPMUPOBAHBI, BBHITIOJHEHHBIE y4EOHbIE 3aaHUS
coJiepkar rpyobie OMIHOKH.

=5cm - B,Z[O.]'H) BCKTOpPA TOKa OTKJIIaAbIBA€EM BCKTOPEI HaJIeHI/Iﬁ HAIps>KECHUA Ha aKTUBHBIX

IIpakTnyeckoe 3ansaTue Ne3
Pacuér 3s1ekTprUecKuX Hemnei Npu coeINHEHUH 0O0MOTOK «3Be3/10i»
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Heab: ompeneneHue TOKOB M MOLIHOCTEH Ui LENU TPeX(a3HOTO IMEPEMEHHOI0 TOKa IpH
COEIMHEHUH IPUEMHHUKOB «3BE30M».

BoinosiHuB padory, Bbl OyieTe yMeThb:
V14 cobupars 3JIEKTPUUECKUE CXEMBI;

y[[ 5 unTaTh MPUHLOUITUAIIBHBIC, SJICKTPUYCCKUC U MOHTAXHBIC CXCMBbI;

Yo 01.02 aHanu3upoBaTh 3a7a9y W/ WU IPOOJIEMY U BBIICISITH €€ COCTABHBIC YaCTH;
VYo 01.03 onpenensts 3Tanbl peleHUs 3a1a4u;
VYo 01.05 onpenenats He0OOXOUMBbIE PECYPCHI;

BreinoJsiHeHne MpakTHYecKoil padoThl cl1OCOOCTBYeT (POPMHPOBAHMIO:

OK 01- Berbupatb crioco0bl pemeHus 3a1a4 npo(ecCuoHaNbHOM eI TeTbHOCTH IPUMEHUTEIHHO
K pa3JINYHbIM KOHTEKCTaM;

IIK 4.1. OcymiecTBasATh TMarHOCTUKY HEUCIPABHOCTEN U OTKa30B CUCTEM METAJUIOPEXKYIIETO U
aJTUTUBHOTO MPOU3BOACTBEHHOTO 000PYIOBaHMUS.

MarepuajbHoe ob6ecniedenue: MHIuBHyalbHbIE 3aJaHNSI, METOIMYECKHE YKA3aHUS

3aganue: B TpéxdaszHylo 4eTHIPEXIPOBOAHYIO CETh C JMHEMHBIM HANpPSDKEHUEM BKIFOUEHBI
3BE€3/I0H pa3HbIC MO XapaKTepy cOnpoTuBIeHUs. OnpeneauTh TOKA U MOIIIHOCTH B (ha3ax.

IHopsiaok BbINOJIHEHHS PA0OTHI:

JUia  pemieHust 3aJadyd  HY)KHO 3HaTb HporpamMMHBIA  Marepuan Tembl «TpexdasHbie
AIIEKTPUYECKHE LENU», OTYETIMBO IMPEACTaBIATh COOTHOIIECHUS MEXIY (a3HbIMH U JIMHEHHBIMU
3HAYEHHUSIMU TOKOB U HaNpsKEHUH MpU COETMHEHNHM TOTpeOUTeNe 3IeKTpUYECcKO SHEPruu 3Be3/I0M
U TPEYTOJIBHUKOM.

Jlia o3HaKoMJIeHHUS! ¢ OoOuIel MEeTOAUKOM pelleHus 3aAay JaHHOW TeMbl MPUBEAEHBI (POPMYIIBI,
MIOKAa3aHO MX MPAKTUYECKOE MPUMEHEHHE.

Il R@l
P

Iy Y, Rz
Ir Y| Ray

Pucynok 1 CoeauHeHune noTpeOuTeNe «3BE3101»

[Ipunsarteie 0603HaueHus Ha cxeme (puc.1):
JTUHEIHOe HaNpsDKEHUE
(daznbie Hanpspkenus Ug, Uy, Ug, Uc
JUHEeWHbIe TOKH (0HM Xe (azHbie TOKN) Iy, I, Ip, I3, I¢
TOK B HEMTPaJIbHOM MPOBO/IE, PABHBIN F€OMETPHUECKOI cyMmMe (pa3HBIX TOKOB
IO = IA + IB + IC
[Ipn Hamuuum HEUTpaTbHOrO MpPOBOJA TMpH JIOO0H Harpy3ke (paBHOMEpPHOW WU

HepaBHOMCpHOﬁ) CIIpaBCJIMBO COOTHOLICHUE MCKIAY (baSHbIM Uqb A JTAHEWNHBIM U_/] HaIIPsAXKCHUEM
Un
Up =—=
S
HOMHH, qTo HeﬁTpaJ’ILHLIfI nmpoBoJ IHpH J'H'O6BIX Harpyskax O6eCHe‘{I/IBaeT PaBCHCTBO (l)aSHBIX
HaHpH)KCHPII’I IMPUCMHUKOB SHEPIruu, nNoJIy4YumM
Uq) = UA = UB = UC

3nauenue ¢Ga3HbIX (OHU K€ TMHEHHBIE) TOKOB OIpeieNsieM 1Mo 3akony OMa:
Uop Uop
o1 = A = R ®2 = A = 3 ©3 = 1A = -
Harpy31<a YUCTO aKTHBHAs, IO3TOMY MOIITHOCTHU (1)8.3 ONpCACIIKICM II0 CIICAYIOIUM (I)OpMy.TIaMI

P¢1=PA=I§,1'R¢,1

Ug
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Py, =P =I(%2-R¢2
Py3 = P =I(%3-R¢3
AKTHBHYIO MOIIIHOCTb TPEeX(a3HOTO MOTPEOUTENs SHEPTUH P onpeaenseM Kak CyMMY MOITHOCTEH
Tpex ¢as:
P =Py+ Pg+ P
Xoa padoThl:
B 4eTbipexnpoBoiHYyIO0 CETh BKJIIOYEHA HECUMMETpUYHAs Harpy3ka, CO€JAMHEHHas B 3BE31y
(puc. 4). Jausl compotuBieHus B (azax. JluHeitHoe HampspkeHue cetu .OmnpenenuTb TOKU U

MOIITHOCTH B (ha3ax.
1. Onpenensiem (hazHoe HaNpsHKEHNE

Up =22 = 3% 5208
*T /3 1,73
X
g 2.0OmnpenensieM TOKH B (azax:
« U, U, 220
: = =———= 224
2 Zyn  JRZ+X: +82+62
S
Pucynox 4. Coennnenue
norpeoduTeneii B
«3BE3TY»
Ug Up 220

Ig

=—= = 444
Zs  JREL+XEZ V32+42

, _U¢_220_22A
7R, 11

3.0mnpenensieM yribl caBura a3 B Kaxaoi daze:

X, 6 .
sing, === ————=-0,6; ¢, =-3650'
Py Z, 87 1 62 Py
X 4 .
z ~0,8; ¢p =—53"10'

singg =—=———-=
5 Zp V32 + 42

@c = 0, Tak kak B ¢aze C ecTh TOJIbKO aKTUBHOE CONPOTHUBIICHUE.

OmpenenseM MOIIHOCTH B (azax:

a) aKTUBHYIO
P:PA+PB+PC

PA:I,E'RA PB:I§'RB Pc:Icz'Rc

P =222-8+4+44%-3+422?-11 =3872+ 5808 + 5324 = 15004Bm
0) peaKTHUBHYIO

Q=0Q4+0Qp+0Q

B »sroit CYMMC pPCAKTHBHAA MOIIHOCTH KATYHIKH CYHHUTACTCA HOHO)KHTCHBHOﬁ, a pCaKTUBHaA

MOIIHOCTBh KOHJIEHCATOPa — OTPULIATEIbHOM.
B ¢aze C peakTuBHas MOIHOCTb paBHA HYJIIO.

Q=0,+0p
Qa=1;+X, Qs =15+ Xp
Q= 22264+ 442 -4 =2904 4+ 7744 = 10648BAp
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®dopma npeacraBiaeHus pe3yabTara: CBOCBPEMEHHO U IPABUJIBHO BBITIOJHEHHBIC PACUYETHI,
oTué€T Mo paboTe B TETPaIH s JIA0OPATOPHO- MPAKTHUECKUX PadOT.

Kpurepun onenkn:

—  «OTnMYHO» - TEOPETHYECKOE U IPAKTHUUYECKOE COJEpKAHHUE TEMbI OCBOEHO
MOJIHOCTBIO, 03 mpoOenoB, yMeHHUs CPOpPMHPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOWM
yueOHbI€ 33aJJaHUS BBIIOJIHEHbI, KAU€CTBO UX BBINOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopouio» - TEOPEeTUYECKOE M NPAKTHUYECKOE COJIEPKaHHWE TEMbI OCBOEHO
MOJIHOCTBIO, 0€3 MpoOesoB, HEKOTOpBhIE YMEHHUs C(HOPMHUPOBAHBI HEIOCTAaTOYHO, BCE
MPENyCMOTPEHHbIE TEMOW Yy4yeOHbIE 3aJaHUs BBIIIOJIHEHbI, HEKOTOpbIE BHJbI 3aJlaHUI
BBIIIOJIHEHBI C OLIMOKaMH.

—  «YIOBIETBOPUTEIBHO» - TEOPETUUYECKOE U MPAKTUYECKOE COACpKAHHE TEMBI
OCBOEHO YaCTUYHO, HO MpoOeabl HE HOCIT CYIIECTBEHHOTO XapakTepa, HEoOXOIUMbIE
yMeHHUsI pabOThl C OCBOCHHBIM MaT€pUaloM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO
MPETyCMOTPEHHBIX TEMOM Y4eOHBIX 3aJaHUI BBITOJHEHO, HEKOTOPBIE U3 BBIOJHEHHBIX
3aJlaHuM coJiepKaT OUIMOKH.

— «HeynoBneTBopuTeNbHO» - TEOPETUUECKOE M MPAKTUYECKOE COJIEPKAHUE TEMbI
HE OCBOEHO, HEOOXOIMMbIE YMEHHUS HEe C(OPMUPOBAHBI, BBIIIOJHEHHBIE yUEOHbIE 3adaHUS
cojiepxaT rpyObIe OMUOKH.

Tema 1.5 DexkTpuyeckne U3MEpPEHHUs U JJIEKTPOU3MEpPHUTeIbHbIE IPUOOPBI

JlaGopaTopHoe 3aHsaTHE N2
MeTtoabl n3MepeHHs TOKA, HANPSKEHUS] U MOIIHOCTH

Heab: obyuenue METOJIaM HM3MEPEHHUs AJIEKTPUUYECKUX MapaMeTpoOB: TOKa, HaIMpPsLKEHUs,

MOIIHOCTH.

BbinosinuB padory, Bl Oyere yMeTh:

Ya 1 nonbuparh YCTpONCTBA O3JEKTpUYECKHE MPUOOPHl U 00OpyIOBaHUE C OIpeAeIeHHBIMU
rapaMeTpamu M XapaKTepUCTHKaAMU;

y,[[ 3 cHUMATh ITOKa3aHUS OJICKTPONU3IMEPUTEIIBHBIX HpI/I60p0B u HpHCHOCO6J'I€HHfI H I10JIb30BAaTbCA

MU,

VYo 01.05 onpenensate HEOOXOAUMBIE PECYPCHI;

Vo 09.07 YUTaThb, IOHUMATh U HAXOAUTH H606XOI[I/IMBIC TECXHUYCCKUC JAHHBIC U HHCTPYKI WU B
PYKOBOACTBAX B JIF000M AOCTYITHOM q)opMaTe;

BrinosiHenune 1a60paTopHOil padoThl ciocodcTByeT (OPMUPOBAHMIO:
OK 01- Bsi6upats crocoOsl perienust 3aa4 npodeccuoHanbHON AeATeIbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK

09 TIlonb3oBaTbCsi MpO(ECCHOHAIBHOM JOKyMEHTalMell Ha TOCYyJapCTBEHHOM U

HHOCTPAHHOM A3bIKaX.

IIK 4

1. OCYH_ICCTBJIHTB AUAarHOCTUKY HeHCHpaBHOCTeﬁ H OTKAa30B CUCTEM MCETAJJIOPCIKYIICTO U

aJZITMTHBHOTO MPOU3BOJACTBEHHOT'O 000PY/I0BaHUS.
I1K 4.2. Opranu3oBbIBaTh pabOTHI [0 YCTPAHEHHUIO HETOJIa10K, OTKA30B.

MarepuajbHoe olecredyeHHe: aMIIEPMETP, BOJBTMETP, BAaTTMETP, MYJIbTHUMETP, METOMMETP,
METOIUYECKUE YKA3aAHUS
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3amanmue:
1 M3yunth MeTOAbl U3MEPEHMSI TOKA, HAPSYKEHUS], MOILIHOCTH.

2.3apucoBarh CXeMbl sl U3MEPEHHS MapaMeTPoB ¢ IpUbOpaMu (aMIepMeTpoM, BOIBTMETPOM,
BATTMETPOM).

3.PacimmpoBath mkansl H3MEPUTEIHHBIX IPUOOPOB
4 3anumure pacy€THble GOPMYIIbl Ul ONPEICIICHNUS TOKA, HAPSHKEHUS U MOILIHOCTH.
5.Pemienue 3a1aun Ha ONpeEIIEHNE CONTPOTUBIIEHUH IIYHTA U 100aBOYHOTO CONPOTUBIICHHUS.

HOpﬂIlOK BbIITOJTHCHHUA paﬁDTI)I:

KpaTlme TECOPETUIECCKHUE CBCACHUA

I/ISMCpCHI/IC CHUJIBI DJICKTPHUYCCKOro MnapaMETpoB OCYHICCTBIAIOT ABYMS METoAaMu: MCETO/[
HGHOCpCHCTBCHHOﬁ OLCHKH U MECTOAOM CPAaBHCHMUH.

Meroa  HENOCPEJICTBEHHOW OLEHKM H3MEPEHHMS  IEKTPUYECKOTO TOKA, HANPSKEHUS
OCYHIIECTBJISIOT € IOMOIIBIO MPSIMO TMOKa3bIBAIOIIUX aMIEPMETPOB, I'PAAYHPOBAHHBIX B EIMHUIAX
U3MepseMoil  BeNMMYMHBI (ammepax) W BOJBTMETPOB. AMIIEPMETpPHl BKIIOYAIOTCA B IIEMb
ITOCJIEIOBATENIBHO C HArPY3KOM, @ BOJIBTMETP MApAJIENBHO..

BxutoueHHBI B LIeNlb aMIEpPMETp OKa3blBAET HA PEXUM LEMU OINpenel€HHOE BIMSHHE, IS
YMEHBUIEHHS KOTOPOrO HEOOXOIUMO CTPOro BBINOJHSATH CIEYIOIIEe YCIOBUE: BHYTPEHHEE
COIMpOTHBIIEHUE amriepMeTpa Ra 101KHO OBITH MHOTO MEHBIIE COPOTUBIICHUS Harpy3ku RH

[Ipy »TOM BHYTpEHHEE CONpPOTUBJICHHE BOJBTMETPA JOJLKHO OBITH MHOIO OoJiblIe
COMPOTHBIICHUSI Harpy3Kd, 4TOObl CHU3UTH BIMSHHUE BOJBTMETPA HA PEKUM H3MEPSEMOro ydacTka
LENU ¥ YMEHBIIUTh CUCTEMATHUECKYI0 METOJUUYECKYIO MTOTPEIIHOCTh

Merton cpaBHeHUsI oOecrieunBaeT 00Jiee BHICOKYIO TOYHOCTh MU3MEPEeHHi. Ero ocymecTBisior ¢
MOMOIIBI0 MMPUOOPOB — KOMIIEHCATOPOB, OTIMYAIOLIUXCS TEM CBOMCTBOM, YTO B MOMEHT M3MEpPEHUs
MOIIIHOCTh B HU3MepsieMOW ILenu He MNOTpedsiseTcs, T.€. BXOJHOE COIMNPOTUBIEHHE IPAKTHUECKU
OCCKOHEYHO.

Ilo poay TOKa HpI/I60pBI ACIT Ha aMIICPMETPhI, BOJBTMETPBI IMOCTOAHHOI'O M IIEPEMECHHOI'O
TOKOB. B SJICKTPOMEXaHNYCCKUX HpI/I60an HCIIOJIb3YIOT MarauTOSJICKTPUYICCKYIO,
OJICKTPOMAariuTHYO M 3JICKTPOAMHAMHUYCCKYHO CHCTCMBEI.. Z[J'Iﬂ HU3MCPCHUA OOJBIINX ITOCTOSHHBIX
TOKOB IIapa/UICJIBHO 3aXuMaM aMIICpMETpa IMPUCOCIUHAIOT IIYHT, HpCI[CTaBJ'IHIOH_[I/Iﬁ coOoi
IpsAMOYT'OJIbHYIO MAHTaHUHOBYIO INIACTUHY. HJ’IH HU3MCEPCHUA TOKOB BBILIC 50A IIPUMCHAIOT HAPYKHbBIC
IOTYHTBI. I[J'ISI HU3MCPCHUA OOJIBIINX 3HAYEHUH HAIIpsPKCHUA TTPUMCHAIOT ,Z[O63BO‘IHLI€ COIIPOTHUBJICHUS,
KOTOPBIC NOAKIOYAKOT ITOCICA0BATCIIBHO BOJIBTMETPY.

Ru=Ra/(n-1),
rae Ra- conpoTuBienue ammnepmerpa, OMm;
Ru — conpotuBnenue myHTa, Om;

n- KOB(l)(I)I/H_II/ICHT ITYHTUPOBAHUA, TOKAa3bIBAIOIINI BO CKOJIBKO pa3 YBCINYUBACTCA IIPEACIT
HU3MEPCHUA aMIICpMETpa C BKIIIOUEHHBIM ITYHTOM;

n=I /IA.,

rze | - m3mepsiemslit TOK, A
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| A - TOK, IpOXOAAILIUI Yepe3 aMIIEpMETP.
R:=Rv(m-1),
rne R, - no6aBouHoe conporusieHue, Om;
Ry _conpotuBnenue BoabT™MeTpa, OMm;

M -4KciI0, TOKa3bIBAIOIIEE, BO CKOJIBKO pa3 HEOOXOAMMO YBEIWYMTH MPEIENl W3MEpPEHUs
BOJIETMETpA.

DNEeKTPOMarHUTHBIE aMIIEPMETPhl U BOJIBTMETPBI PUTOIHBI 11 U3MEPEHUS KaK IOCTOSHHOTO,
Tak M IEPEMEHHOI0 TOKOB.  bmaromaps  mpocTroTe, HEBBICOKOM CTOMMOCTH M HaAEKHOCTU
AJIEKTPOMArHUTHbIE MPUOOPHI MIMPOKO TNPUMEHSIOT JJIi HU3MEpPEHUsl TOKa, HANpsDKEHHs B IIEMsIX
MIOCTOSIHHOTO U MTEPEMEHHOT0 TOKOB MPOMBIIIIIeHHON 4acToThl (50 u 400I').

K HenocraTkaM 351eKTpOMAarHUTHBIX IPUOOPOB OTHOCHT:

- MAJIyIO0 YyBCTBUTEIBHOCTE;

- HEJIMHEMHOCTh IIKaJIbl (B Hayalle c)kaTa, B KOHIIE PacTSIHYTa);
- 3HAUUTEIbHOE NOTPEOIEHNE MOIITHOCTH;

- 3HaYUTENbHAs NOTPEIIHOCTE;

-BJIUAHUEC TEMIICPATYypPhI 0pr>1<a}omeﬁ Cp€abpl, BHCIHIHETO MArdHuTHOr0 I10JId, YaCTOTBI
HU3MEPACMOT0 IEPEMCHHOTI'0 TOKA.

DNeKTpOoCTaTUUYECKUE BOJBTMETPHI MCIIONB3YIOT A U3MEPEHHs MOCTOSSHHOTO M MEPEMEHHOTO
HanpspkeHu. [IpuHuun JedcTBHS  BOJIBTMETPOB  AJIEKTPOCTATUYECKOW CHUCTEMbl OCHOBAH Ha
B3aUMOJICHCTBUM JIBYX DJEKTPUUECKHU 3apsDKEHHBIX Tell. KOHCTPYKTHBHO 3JIEKTPOCTaTHUYECKUE
CUCTEMbI BBITIOJHSIOT B BUAE HEMOJBM)KHOW U MOABMKHOM IUIACTHUH, K KOTOPBIM MNPHUKIAABIBAIOT
H3MepseMoe HalpsHKEHUE.

JIOCTOMHCTBOM TakuX MPUOOPOB SBIISETCS:

- 6ombIIME Mpeenbl u3Mepenus (10 1MB);

- IMUPOKUHN TUATIa30H YacTOT U3MeEpPsIeMbIX HanpspkeHui (10 30MI1);

- BO3MOKHOCTb U3MEPSATH MOCTOSIHHOE HANpsHKEHHE.

K HemocraTkaM BOJIBTMETPOB TaKOil CHCTEMBI OTHOCST:

- MaJlyt0 YyBCTBUTEIHHOCTb;

- U3MEHEeHHe EMKOCTH B MPOIIECCe U3MEPEHHUS;

- MaJyto HaJE&KHOCTb;

- HETUHEHHOCTH IIIKAJIBI;

- BJIMSIHUE TEMIIEPATypbl OKPYKAIOIIEH Cpeibl U BHEIIHETO 3JIEKTPUUYECKOTO MOJISL.
DNEKTPOHHBIE BOJBTMETPBI OTINYAOTCS] BBICOKUMHU METPOJIOTUYECKUMU TOKA3aTEISIMU:

- OOJIBIIMMU npeaciaMu BCJIIMYUH U3MEPSACMbBIX HaHpH)KeHPIfI;
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- IIMPOKUM JIUANA30HOM YacCTOT;
-BBICOKOH TOYHOCTBIO;
-00JIBIIIUM BXOTHBIM COTIPOTHBIICHUEM.

DNEKTPOHHBIE BOJIBTMETPHI BBIMOJIHAIOT HA MOJYIMPOBOJHUKOBBIX OUOJAX M TPAH3UCTOpax U
IIPUMEHSAIOT B PAJIMOU3MEPUTEIILHON TEXHHUKE.

Jns pacuimpeHust nIpeaesioB U3MEPEHUST aMIIEPMETPA, BOJIBTMETPA IPUMEHSIOT U3MEPUTEIIbHBIC
TpaHCPOPMATOPHI TOKA U HAMIPSHKCHHUS

I[JI?I HU3MEPCHHUA MOIIHOCTU I HPAMBIX I/IBMepeHI/H\/JI MNPUMCHAIOT JSJICKTPOAHMHAMUHWYCCKHUEC H
QJICKTPOCTATUYCCKUEC BATTMETPHI. I[J'ISI KOCBCHHBIX MCTOJO0B IMPUMCHIAIOT aMIICPMETPBI U BOJIBTMECTPLI.
C IIOMOIIBIO 3TUX HpI/I60p0B U3MEPAIOT TOK M HAMNPSOKCHUC, a 3aTeéM PaCCUYHHUTBIBAIOT HCKOMOC
3HA4YCHHUEC MOIIIHOCTH. Taxkoit MCTOA U3MEPCHUSA MOIMHOCTU CHUKACT TOYHOCTb U3MCPCHUA MOIITHOCTH.

Xoa paGoThI:
| Texymuii TECTOBBIN KOHTPOJIb IO TEME

2.-3a1mMcaTh TEXHUICCKHE JaHHBIC TPHOOPOB B TA0IHITY 1.

Tabnuna 1. JlaHHbIe 21€KTPOU3MEPUTETBHBIX TPUOOPOB

Ne | HaumenoBanue npubopa | Tun | Texuuueckue
n/m XapaKTEPUCTUKU

1 | Ammepmerp

2 | Bompr™meTtp

3 | Barrmerp

3 omnpenenuTh 3HAYEHUA TOKA, HANPSHKEHUs] W MOUIHOCTH, HAWOOJBIIYI0 aOCOJIOTHYIO H
OTHOCHUTEJIbHYIO MOTPEUTHOCTh U3MEPEHHM aKTUBHON MOILTHOCTH Pe3ynbTaThl 3aHECTH B TaOJIULlY

Tabnuma 2. Pe3ynbrarel U3MEPEHUI ¥ BHIYUCICHUI

ITokazanusa Breraucneno

pudOpoB

I, (U, |P, |P, |S cos¢ | IIpsmoii Kocsenuslii
A |B Br | BT, | BA METO METO

AP, |v,% | AP, v, %
Bt Bt

(I)opMa NnpeacTaBjJdeHusl pe3ylibTaTa: CBOCBPEMEHHO W IPaBUJIBHO BBIIIOJTHCHUTH paC‘léTH,
3aIllOJIHUTb Ta6J'II/II_U>I.

Kputepun onenkn:

—«OTANMYHOY» - TEOPETHUECKOE M MPAKTUYECKOE COJIEp)KaHUE TEMbl OCBOEHO IOJIHOCTBHIO, 0e3
npo06esoB, yMeHHsI c(OPMUPOBAHbI, BCE MPETyCMOTPEHHbIE TEeMOM yueOHble 3aJJaHHs BBINOJIHEHBI,
KaueCTBO MX BBIIIOJIHEHHS OLICHEHO BBICOKO.
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—«XOpoIIo» - TEOPETHYECKOE W MPAKTUIECKOE COJECpKAHHE TEMbl OCBOCHO IOJIHOCTHIO, 0€3
mpo0eioB, HEKOTOpbIe yMEHUs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC TEMOU
yueOHbIC 33aJaHUs BHIIIOJTHEHBI, HEKOTOPBIC BU/IBI 33]JAHHI BBITOJIHEHBI C OIIUOKAMHU.

—«Y IOBIICTBOPUTEIHHO» - TEOPETHUECKOE U TPAKTUYECKOE COJICPKAHUE TEMbI OCBOCHO
YaCTUYHO, HO TPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE yMEHHUs pabOTHI ¢
OCBOCHHBIM MATEpUAJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUI BBITIOJIHEHO, HEKOTOPHIC U3 BHITIOJHEHHBIX 3a/IaHUH COJICPIKAT ONTHOKH.

—«HeyoBIeTBOPUTEIILHOY» - TEOPETHUECKOE U MPAKTUYCCKOE COACpPKAHUE TEMbl HE OCBOCHO,
HEO0OXOIMMbIC YMEHHS HE CHOPMHUPOBAHBI, BBITOJHECHHBIC YYeOHBIC 3aJaHUs COAEpPKAT TpyoObIe
OIIMOKH.

Tema 1.6 TpanchopmarTopsl

[MpakTHueckoe 3ansaTHe Ned
Pacuér mapamerpos oaHodasHoro rpancpopmaropa

Henab: HayunuThCS ONPENENATH HOMHHAJIBHBIE MTAapaMeTphl 01HO(GA3HOTO TpaHChopMaTopa

Brinosinus padory, Bbl Oyaere yMeTh:
VYa 1 nonbuparh YCTpONCTBA 3JEKTpUYECKHE MNpUOOpPHl M 00OpyIOBaHUE C OIpeNeIeHHBIMU
napaMeTpamu M XapaKTepUCTHKaMU;

VYo 01.02 ananu3upoBaTh 3a/1a4y W/ WK MPOOJIEMY U BBIJEIATH €€ COCTaBHBIC YaCTH,
VYo 01.03 onpenensTh 3Tambl peuieHus 3a1auu;
VYo 01.05 onpenensaTe HEOOXOAUMBIE PECYPCHI;

VYo 07.03 ucronp30BaTh YHEProcOSpEraroe U pecypcocOeperamInmne TeXHOJIOTHH B
podeccruoHabHOM IEeATENbHOCTH 10 CHEHATbHOCTH

Brinosinenue npaktuyeckoit paboThl ciocoOCTBYET (hOPMUPOBAHUIO:

OK 01- Bei6upats criocoObl penieHus 3a1a4 npopecCHOHATBHON IeATeIbHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY’KaIOILIEH Cpelibl, pecypcocOepeKeHuI0, MPUMEHSITh
3HaHUS 00 U3MEHEHUU KJIMMaTa, MPUHIIMUIIBI OepexIINBOrO MPOU3BOJICTBA, YIPPEKTUBHO ACHCTBOBATH B
Ype3BhIYANHBIX CUTYALIUSX;

IIK 4.1. OCYIHCCTBJ'IHTB AUarHoCTUKY HeHCHpaBHOCTCﬁ H OTKAa30B CUCTEM MCTAJUIOPCKYIICIO U
AJIUTUBHOI'O ITPOU3BOACTBCHHOT'O 060py,Z[OBaHI/I$I .

MarepuanabHoe o0ecniedyeHre: MeTOANYECKHE YKA3aHUA, MHIAMBUAYAJIbHbIE 321aHUSA
3aganue:

1 3anMcaTh TEXHUYECKHE JaHHbIe TpaHchopMmaropa (HOMHUHAJIBHYIO MOIIHOCTh, HalpsDKEHHE
NEPBUYHON M BTOPUYHON OOMOTOK;
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2.01peAeanTh HOMUHAIBHBIC U JICHCTBUTEIBHBIE TOKHU, IIPOTEKAIOIINE B 0OMOTKAX;
3. onpenenuts KIIJ] pu paznuusbix KoddUIMenTa Harpy3ka TpanchopmaTopa
ITopsiiok BbINOJIHEHUS Pa0OTHI:

Kparkue TeopeTuueckue cBeleHHA:

Jlns pemieHus 3ajadd HY)KHO 3HATh YCTPOWCTBO, IPUHLMII JCUCTBUSA W 3aBUCUMOCTH MEXIY
AIIEKTPUYECKUMH BEIMYMHAMH OJTHO(A3HBIX U TPEX(Pa3HBIX TPAHCPOPMATOPOB, YMETH ONPENEIATH 1O
ux MMaCIIOPTHBIM JaHHBbIM TEXHUYCCKUEC XapPaKTCPUCTHUKHU. OCHOBHBIMHA napameTpamMmu
TpaHC(HOPMATOPOB SBISIFOTCS:

1. HomunaneHass MOIITHOCTh SHOM — 3TO TIOJIHAsi MOITHOCTH (B KBA), KoTOpyIO Tpancpopmarop,
YCTAaHOBJICHHBIH Ha OTKPBITOM BO3yXE, MOXET HENpPEpbIBHO OTJaBaTh B TEUEHUE CBOEr0 CpOKa
cyx0b1 (20-25 7neT) mpu HOMUHAIHHOM HAMPSKEHWH W TPH MaKCUMAaJIbHOW M CPEIHEroJI0BOM
TEMIIepaTypax OKpYKaloIllero BO31yXa, paBHbIX cooTBeTcTBeHHO 40 m 5 °C. Ecinm yka3aHHbIE
TEMIIEpaTypbl OTIMYAIOTCI OT HOMHHAJIBHBIX, TO M S HOM OyAeT OTIMYaThCid OT MacHOPTHOTO
3HAYEHUSI.

2. HomunansHoe nepBuuHoe HampspkeHne UHom1 — 3TO HamnpsbkeHHe, Ha KOTOPOE paccuMTaHa
nepBUYHAsE 0OMOTKa TpaHCcpopMaTopa.

3. HomunuaneHOe BTOpHYHOE HanpsbkeHne UHOMZ2 — 3TO HampspDKEHUE Ha BBIBOJAX BTOPHYHOM
O0OMOTKM IPH XOJOCTOM XOJ€ M HOMHMHAJIbHOM NEPBUYHOM HampsbkeHuH. Ilpu Harpyske BTOpuUYHOE
HanpspKEHHE CHIDKAETCS U3-3a MOoTephb B TpaHchopMaTope.

Hamnpumep, ecu Unom2 = 400B, To mipu mostHON Harpy3ke TpaHchopmaTopa BTOPUYHOE HAIIPSHKECHUE
U2 = 380B . k., 20B Tepsercs B TpanchopMarope.

4, HomunanbsHble niepBuYHbIE U BTOpUYHBIE TOKK | HOMI 1 | HOM2 - 3TO TOKHM BBIYHMCIICHHBIE MO
HOMHUHAJIBHOM MOIIIHOCTH U HOMHHAJIbHBIM HAIPsDKEHUSM

rae 77- koA TpaHcpopmatopa Omm3ka k 1,0 u3-3a maneix moteps B TpaHchopmartope. llpu

ONpeNeICHHH TOKOB mpuHumaeM 77 =1. Jlns TpéxdasHoro TtpaHchopMaTtopa B 3HAMCHATEIb

noGaBisIeEM \/§ .

5. Koadpodunuent tpanchopmanuu K onpemensercs OTHOIICHUEM YUCIIa BUTKOB ®1 ¥ 02 wik DJIC
camouHykuuu Eq B mepBrUuHOI 00MOTKE U B3aUMOMHAYKIIMU E» BO BropuyHON

IIpakTndyeckn Kod(pGUIMEHT TpaHCHOPMALUHU TOJCUYUTHIBAIOT NPHUOIMKEHHO OTHOLICHUEM
HanpsHKEHU B JIFOOOM pexuMe

KOZ—)(b(bI/IL[I/ICHT TpaHC(I)OpMaLII/II/I MOJKHO TAaK¥X€ ONPCACIINTh OTHOIICHUCM TOKOB
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Onnoda3Hbli TOHIKAOUIMK TpaHCHOPMATOP HOMUHAIBHOM MOITHOCTBIO  Suoy = S5S00B-A
CIIY)KUT JJIsl TIMTAHUS JIaMII MECTHOTO OCBEIIEHHS METaLIOPESKYIINX CTaHKOB. HommuHanbHOE
HanpspkeHne 00MOTOK Uy = 380B; Uyowz = 24B. K TparcdopmaTopy nprucoeMHEHBI IECATh JIaMIT
HaKaJIMBaHUsI MOIIHOCTHIO 40 BT kaxkast, ux Ko3QpPUIUEHT MOIITHOCTH

C0S ¢2 = 1,0. MaruuTtHsbIii MOTOK B MarautonpoBoae ®n, = 0, 005B6. YacroTa Toka B cetu f = 500,
[ToTepsimu B Tpanchopmarope npeHeOpeysb.

Onpenenuth: 1) HOMUHAJIBHBIE TOKH B 0OMOTKAX; 2) KO3pGUIIUEHT Harpy3ku Tpanchopmaropa;
3) Toku B OOMOTKax INpHU JEHCTBUTEIBHON Harpyske; 4) unciaa BUTKOB OOMOTKH; 5) ko3dduument
tpancpopmanuy; 6) KI1/1 rpancdopmaTtopa npu korpdunuente Harpysku Ku =1; 0,8

Xoa paGoThI:

1. Beimumure nexogHele JaHHEIE.

2. PaccunTaiiTe HEU3BECTHBIE BETUUMHBI, 0JIb3YysACh POpMYIaMH U3 TEOPETUUECKOTO MaTepHana
10 TEME.

3. IIpenocraBpTe pacdeTsl Ha IPOBEPKY.

dopma npeacTaBiieHUs pe3yJbTara

OTtyeT no paboTe JOJKEH CONePKaTh:

a) HauMEeHOBaHHUE pabOTHI U 11ETh PAOOTHI;

0) UCXO/HBIC JaHHBIC JIJIS Pacuéra;

B) pe3yJbTaThl pacyETOB;

T') BBIBOJIBI IO paboTe.

Kpurepun oueHku:

—«OTIUYHOY» - TEOPETHUECKOE U MPAKTUYECKOE COJIep’KaHue TEMbl OCBOCHO IMOJIHOCTHIO, 0€3
po0esoB, yMeHUsi CPOPMUPOBAHBI, BCE MPEIYCMOTPEHHbIE TEMOU y4eOHbIE 3aJaHUs BBITIOJHEHBI,
KayeCTBO MX BBINOJHEHUS OILIECHEHO BBICOKO.

—«XOpoIlIo» - TEOPETHUUECKOE U IMPAKTUYECKOE COJepaHHEe TEMbl OCBOCHO IOJIHOCTHIO, Oe3
mpo0esioB, HEKOTOpble yMEHHUs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTpPEHHBbIE TEeMOU
yueOHbI€ 3a/1aHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 3a/IaHUH BBIMIOIHEHBI C OIIHMOKaMU.

—«Y IOBIIETBOPUTENBHO» - TEOPETHUECKOE U MPAKTUYECKOE COJAEpkKaHHE TEMbl OCBOCHO
YacTUYHO, HO NPOOENbl HE HOCST CYLIECTBEHHOTO XapakTepa, HEOOXOIUMbIE yMEHHUs paboThI ¢
OCBOCHHBIM MAaTE€pUAJIOM B OCHOBHOM C(OPMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3a/IaHUi BBITIOJHEHO, HEKOTOPBIE U3 BBIMOTHEHHBIX 3aJaHUi coAepkKaT OIHOKH.

—«HeynoBIeTBOPUTENLHOY - TEOPETUUYECKOE U MPAKTUYECKOE COACpKAaHUE TeMbl HE OCBOCHO,
HeoOXonuMble yMEHHS HEe ChOpPMHUPOBAHBI, BBIIOJHEHHBbIE Y4eOHBbIC 3aJaHus COAEpKaT Trpyoble
OIIIHOKH.

Tema 1.7 JiekTpHyecKre MAalIMHbI IEPEMEHHOI0 TOKA.
DJIeKTpHYecKre MALIUHBI MIOCTOSIHHOTO TOKA
IIpakTnyeckoe 3ansaTue NeS
Pacu€r nmapameTpoB aCHHXpPOHHOTO JBHUraTels. Pacuér napaMeTpoB IBUraTess OCTOSIHHOTO
TOKa
Ieab: HayuuTHCS OMpPENEHATH apaMeTPbl ACMHXPOHHOIO JIBUTATENs U JIBUTATENS IOCTOSIHHOTO
TOKa.

BreinosiHuB padory, Bbl OyieTe yMeThb:
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Yn 1 moxbupaTh yCTpOMCTBa 3JEKTpUYEcKHue MpHOOphl M O00OpYAOBAaHHE C OIpPENeIICHHBIMU
napaMeTpaMH 1 XapaKTepUCTUKAMU;

Yo 01.02 ananu3upoBaTh 3a7a9y U/ WU IPOOIEeMY U BBIICISITH €€ COCTABHBIE YaCTH;
VYo 01.03 onpenenars 3Tanbl pelieHus 3a1a4u;
VYo 01.05 onpenenars He0OOXOUMBIE PECYPCHI;

Yo 07.03 ucnoJib30BaTh SHEProcOSPEraroIIne U pecypcocOeperaroniue TeXHOJIOTHH B
npo(hecCHOHATBFHON AEATENLHOCTH 10 CTICIUATLHOCTH;

BrinoJsiHeHne MpakTHYecKoil padoThl cl1OCOOCTBYeT (POPMUPOBAHMIO:

OK 01- Beibupats cioco0b! pereHus 3agad npodeccCuoHanbHOM e TeNbHOCTH IPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 07 CopeiicTBoBaTh COXpaHEHHUIO OKPYKAIOLIEH Cpenbl, pecypcocOepekeHnI0, MPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMMaTa, MPUHIMIIBI OEpEeXIMBOTO MPOU3BOCTBA, 3(PPEKTUBHO AEHCTBOBAThH B
Ype3BhIYAHBIX CUTYALIUSX;

IIK 4.1. OcymiecTBasATh TMarHOCTUKY HEUCIPABHOCTEN U OTKa30B CUCTEM METAJUIOPEXKYIIETO U
aJTUTUBHOTO MPOU3BOJACTBEHHOTO 00OPYJIOBAHHUS .

MarepuanbHoe o0ecmedyeHHe: METOJWYECKHE YKa3aHWs, CIPABOYHHMKH, WHJIMBHIYyAJIbHbBIE
3a/1aHUS

3ajganue:

1 3anucaTh HOMUHAIbHbBIE TAPAMETPhI ABUraTENs 110 €ro TUNy (HOMHHAIBHYI0 MolHocTh, KIT/I,
KpaTHOCTb ITyCKOBOI'O TOKA, MEPErPy30YHYIO CITIOCOOHOCTh. KOAPPHUIIMEHT MOIIIHOCTH.

2.0TpeNeuTh HOMHUHAJIBHBIA M IYCKOBOH TOK, MOIIHOCTh, TOTPEOISIEMYI0 W3 CETH;
HOMHMHAJIbHBIM, MaKCUMAaJIbHBIN U ITYCKOBOIl MOMEHT, MOTEPU MOILIIHOCTHU; CKOJIbKEHUE.

3. OnpenenuTh TOKKM B 0OMOTKAX, MOJIE3HYI0 MOIIHOCTh; DJIC mBUraTess mocTOSHHOTO TOKa

Iopsinok BbINOJIHEHHSI PadOTHI:

Z[J'Iﬂ PEUICHHU 3aJa49n HCO6XOI[I/IMO 3HATb 3aBUCUMOCTb MCIKIY JacTOTOM BpalCcHUA
MArumMTHOTO IIOJIA CTaTopa (CHHXpOHHaH qaCToTa BpaH_[eHI/IH) nu YacTOTOM Bpall€HHUs MAarHuTHOI'O
II0JI1 pOTOpA ABMUIaTeIIsI No.

YacroTa BpalleHUss MATHUTHOTO TOJIsI CTaTopa Ni 3aBHCUT OT YMCIIA TIap TIOJTFOCOB JBUTATEIIS
P, Ha KOTOPOE CKOHCTPpYyHpOBaHa 0OMOTKA CTaTtopa, ¥ OT YaCTOThI ToKa Tpex(asHoii cuctemsl f: Ny =
60 f/p. Yacrota Toka B 1ienu (mpombinuieHHas yacrota) f =50 I'u. Toraa dpopmyina npumer BUI

 60-50 3000

n, 06 | mumn.
P p

W3 dhopmyibl criemyer, 4To MpH 000 MEXaHU4YeCKOH Harpy3Ke, KOTOPYIO MOXKET
MPEOJI0NETh ABUTaTellb, CHHXPOHHAS YacTOTa Ny OCTaeTCs HEM3MEHHOM, TaK KaK 3aBUCUT TOJIBKO OT
KOHCTPYKIIUUM OOMOTKH CTaTopa, T. €. OT 4YKcia map nojarocoB. YacToTa BpamieHus Ny CBsA3aHa C
4acTOTOM BpalleHus Ny XapaKTePUCTUKON IBUTATENs, KOTOPAast HA3bIBAETCS CKOJIbKEHUEM S
(Manenbkas OykBa):

s=-21—2)_yn,=n,(l-5s)
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Ckoubxenne uzmensiercs B npezaenax ot 0,01 qo 0,06, wim ot 1 10 6 %, Bo3pacras ¢
YBCJII/I‘ICHI/ICM Harpy31<1/1 JABUTATCIIA. HOBTOMY qacToTa BpaIJ_IeHI/ISI pOTopa BCEeraa MCHBIIIC 4aCTOThI
BpaH_IeHI/IH MArHmuTHOT'O I10JIA CTaTOpa IOBUT'AaTCIIA. C pOCTOM Harpy31<1/1 ABUTATCIIA 4aCcTOoTa BpaH_[eHI/ISI
Ny HEMHOT'O yMeHBH_IaeTCSI, yTo U HpI/IBOI[I/IT K pOCTy CKOJIBXXEHUA S. I/I3-3a TaKOT' O HepaBeHCTBa n2<n1
ABUTI'aTCJIb HA3bIBACTCS aCI/IHXpOHHLIM. I[JISI HY)KZ[ HpOI/I?;BOI[CTBa BJICKTpOI[BI/II‘aTeJII/I BLIHYCKaIOTCSI C
pa3HO# KOHCTPYKIIMEH 0OMOTOK CTaToOpa, 9TO CO3/IACT PA3HOE YMCIIO Tap MOJIIOCOB P H,
CJICAO0BATCIIBHO, pa3HI)Ie 3HAYCHHUA 4aCTOThI BpaHIeHI/ISI n;. CJIGI[yeT HNMCTH B BUAY, qTo HpI/I N3MCHCHHNN
qHClIa TIap MOJIFOCOB P YaCTOTa BPAIIECHHUs Ni U3MEHSETCSl CKAYKOOOpa3Ho.

Tao6numa 11.3naueHnUss CHHXPOHHOM 9acTOTHI CTaTOpa

P 1 2 3 4 5 6
Ny, o6/MuH | 3000 1500 1000 750 600 500

B tabnuue 1 npuBeaeHbl 3HaU€HUS N1, COOTBETCTBYIOLIME YHCIaM Tap MOJIIOCOB P,
OTpe/eNieMbIM KOHCTPYKLIEH OOMOTKHU CTaTopa.

Crnenyet UMETh B BUJy, YTO CHHXPOHHYIO YAaCTOTY BpAILlEHUS ABUTaTENsI MOKHO OTIPEAETUTh
1 6e3 BBIYUCIICHHUS, a 3Has TOJbKO YaCTOTY BpallleHUs poTopa Ny, KOTOpas MO BETUYHMHE OJIM3Ka K HEH.
Ecnu, nanpumep, N;=2930 06/MuH. TO Oimxkaiiiias U3 yKa3aHHOTO psifla CHHXPOHHBIX YacTOT
BpaIIeHUst MOKeT ObITh TOJbKO Ny = 3000 00/MuH wiu g Ny = 490 06/MUH CUHXpOHHAs YacToTa
BpareHus asuratens oyzaer nN; = 500 o6/MuH u T. 1.

o urcmy MOTIOCOB ABUTATENsT MOXKHO ONPEACIUTh CHHXPOHHYIO YacTOTY BparieHus Ni. Eciy,
HaTpUMep, YKCIIO TIOJTFOCOB IIECTh, TO YHCIIO Tap IMOJIIOCOB B 1Ba pa3a MeHbIle, T. €. P =3. [1o
dbopmyne as Ny Haiiaem ee Benumunnay N = 3000/p, HO

p =3, rorma n;=3000/3 = 1000 06/MuH.

Pa3zbepem Heckonbko GOpMYI, KOTOPbIE HY)KHO IPUMEHSTD [P PEIICHUU 33/a4.
1. MomeHT Bpamenust M,, onpenensercs mo Gpopmyiie

M =9,55P; /n,,

rae P, — monesHass MOIIHOCTH Ha Bajly ABUraresns; KBt

Nz.9acToTa BpallleHUs MarHUTHOTO TOJISI pPOTOpa, 00/MUH.

[Ipy HOMUHATBHOM PEXHUME OCHOBHBIE TTapaMeTPhbl 0003HAYAIOTC: Myoy , Prowm = P2rom » Nion =

N 2x0m -

2. Ilone3nas MOIITHOCTH Ha BaJly ABUI'aTCIIA
P,=+/3 Uyl :c0Sg
rac Uj‘[, Ij‘[ — JIMHEWHBIE 3HAaUCHUS HAIIPSPKCHUSA U TOKA,

N — KIIJI nBuratens B OTHOCUTENbHBIX €IUHUIIAX;
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COS @ — K03 PHUIMEHT MOIIHOCTH JIBUTATEIIS.

P
W3 310ii hopmyiter I, = \/§ U 277 cosp
U, n-
P P
1. KIIJ nurarens 77 = Fi —>P = ;2 )

rae Pl— aKTHBHas1 MOIIIHOCTD, HOTpe6JI§IeMa§I ABUTaTCJIEM U3 CCTHU, KOTOPYIO MOKHO TAKKEC
OTIpeNeIUTh TI0 hopmyIie

P1:\/§ Uj]'ﬂCOS(p

Jia pemieHus 3agad HeOoOXOJUMO 3HAaTh YCTPOMCTBO, MPUHLMN JEHCTBHS TE€HEPATOPOB U
JBUTATeNed TOCTOSHHOIO TOKa C NapajulelbHbIM BO30YyXJAeHUEM, (OpMynbl, OIpeaesstonie
napaMmeTpel Takux MamuH. HWemonb3ys pucynku 10, 11 , pa3bepem ocCHOBHbIE (OPMYIIBI,
HEOOXOMMBIE JIJISl PEIICHUS 3aad.

Ry £
Jmamea aemomaa
IMOmA
lo)dgardnwn Sodymdenin
18
t!‘ Wemny Zo Wemay
T j A, ;f g
p o8l %
I
v, T
go— v O
et Hemasnux RumanNva
Puc. 10| Puc. 11 |

1. Tekymuii KOHTPOJIb ~-TECTOBBIN KOHTPOJIb IO TEME
2. Pemenune 3amaun

Xox padoThI:
1.Texkymuii KOHTPOJIb — TECTOBBIN KOHTPOJIb MO TEME

2. Pemienue 3amauun

ACHHXpOHHLIﬁ ABUT'ATCIIb HUMECT CIICAYIOIMIUC TCEXHUYCCKHUC NAHHBIC IUIA pa6OTLI B
HOMHUHAJIbBHOM PCKUMC:

Pouow = 3 kBT
U;=380B

Moyon = 2880 00/MuH
Nuow = 0.85

cos ¢ = 0.88

Yucno momocoB 2p =2
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Onpenenuts: 1) HOMHUHATBHOE CKONBKEHHUE Syoy 2) MOIIHOCTD Pjyoym , TOTPEOIISIEMYIO
JIBUTATEJIEM U3 CETH; 3) HOMUHAIBHBIN TOK |40y ; 4) HOMUHAIBHBIA MOMEHT BpaIeHUST Moy

Pemenue.

YTOOBI HAUTH Syon HY’KHO 3HATB Ni U N 240y . [109TOMY IpeIBapUTENBHO OMIPEISTUM CUHXPOHHYIO
9acTOTY BpalleHUuss NiTpH N 0= 2880 006/MuH. bvokaiiias CHHXpOHHAS 9acTOTa BpalleHus Ng =
3000 06/muH. Takoii ke pe3ynbpTaT MOTYIUM, €CIIH BOCHOIb3yeMCsl OPMYIIOH uTst Ny.

1.Yucno nomtocoB 2. CneaoBaTenbHO, YUCIIO Tap MOJI0COB p =1.

n1 = 3000/p= 3000/1 = 3000 06/MuH

2. Beraucianm 3HayeHre HOMAHAJILHOTO CKOJIBKEHUS

wom (nl — nZHOM) = (3000 _ 2800) = 120 = 0,4 NIn SHOM: 4 %
' n 3000 3000

3. 3Has MOITHOCTH HA BATY P 240y ¥ KIIJI MBUTATENS Myo0p, HAIEM

Mo1HOCTb P {y0m, KOTOPYIO TOTPEOIISIET ABUTATEND U3 CETU NTPU HOMUHAJIbHOM Harpy3Ke:

P P2H0w
Lo — =——=3,35xBm

2nom 5P _ 3
PlHo.M n HOM 0’85

771[ om =

4. HomuHaIBHBIN TOK | |40y, TOTPEOIISIEMBIN TBUTATENIEM U3 CETH, OTIPEICITUM, UCTIOB3YS
dhopmyy IS TOKa

_ PZHOM _ 3103 _
o J3.U,-n, -cosp, ~ 173-380-0,85-0,88

IJ]

5. Haitnem 3HaueHME€ HOMHUHAIBHOTO MOMEHTA Myoy, KOTOPBIN pa3BUBAET JBUTATEIb MPU
cBoel pabore:

95."{} " P"H.u,. 9 T ]
M = — = =004H - m
4] 2580

L
L
=

&

:llﬂl!

JIBurareis ¢ mapajuieabHbIM Bo30VxkaeHueMm (puc. 11).

1. ITpotuBo3 IC, HaBoiMMasi B OOMOTKE SIKOPSI

E=U-I,R, >U=E+I,R,,

rae U — HanpsbkeHrne MCTOYHUKA 3JIEKTPUYECKOH SHepIruy, MUTAIOIIEro 0OMOTKY SKkopsi, B;
|7 — TOK sikOpA, A;
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Rz — compoTuBieHne 0OMOTKH SKOPs., OM

2. Tok Harpy3ku I=1,+1,

3. Tok BosOyxnenns | _ Y
R

B

rae Rz — conpoTtuBieHre oOMOTKH BO30ykaeHus, OMm.

4. Tox sikops |, _U-E
R

A
5. MoImHOCTb, MoTpediisiemMast IBUTaTeNIeM OT HCTOYHHKA eKTprueckoii sueprun P =U - |

6. llonesnyro MmomHOCTh P, Ha Baly aABurarens omnpegensoor u3  (opmynsr  KITJI

=)
77:?2_>P2:77'P1
1

955- P,
n

7. MOMEHT BpaIlleHUS JBUTATENS )/ —

r7e N — yacToTa BpalleHus sIKops., 00/MUH

HBI/IF&T@J’IB IMOCTOAHHOTO TOKa C TMapalICIIbHBIM B036Y)K)IGHI/I6M IIOAKJIOYEH K CE€TUu C
Hanpspkenuem U = 220 B (puc. 11). Ilone3nast momHocTh Ha Banmy P, = 10xkBT, wacroTta Bpamienus
sxops n = 2400 06/mun, KI1/] neuratens n =80 %.

Onpenenutsh. 1) Bpamarmuidi MOMEHT M, KOTOpBIN pa3BUBAET JIBUTATENb; 2) MOABEACHHYIO
MomTHOCTh P1; 3) Tok |, moTpebisiemsbril ABurareieM w3 cetd; 4) CyMMapHbIE TOTEPH MOIIHOCTH
B aBurarene )y P.

Pemrenue.

Omnpenensiem: 1l .MOMEHT BpallleHUs, KOTOPBbI pa3BUBaeT [BUTATEIb IMPH JAHHOMN
MOIIIHOCTH Ha Bajly M YaCTOTE BpAIllCHUS

955-P, 955-10
n 2400

M

=39,79 H - m

2. MOIITHOCTB, HOTpC6J'I$IeMYIO JABUIaTCIIEM M3 CCTHU

P P
2 5P = =£=12,5KBm
R

2
n= -
n 08
3. TOK, HOTpeOIIseMBbIii ABUTaTEIEM U3 CETH

P=U-1—1=1_100 _ g5
U 220

4. cyMMapHyI0 MOIIHOCTbh NTOTEPh
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>'P

=P —P, =125-10=25 xBm

Xon padorhr:
3amanmue:

OnpenenuTh 3HAYEHMs, XapaKTepU3ylollMe pabOTy TIeHepaTopa, KOTOpble HE YyKa3aHbl B

ycnoBusax 3amauu: 1) mpotuBo-JIC E, koTopas wuHayuupyercss B 0OOMOTKE siIkopsi mpu pabote

reHeparopa; 2) HanpspKeHUE CeTH, OT KOTOpou murtaercs npurarens U; 3) MOMEHT BpallleHUs JIBUTaTe-

st M; 4) Toku B oOMoTKe sikops |; B 0OMoTKe Bo3Oyxkenus |y, oOmmii Tox apuratens |; 5) momHoCTH:

Ha Baury auratens P, u morpebisiemyro u3 cetu Pi.

JlaHHbIC 17151 CBOETO BapyaHTa B3SITh U3 TAOJHIIbI

Tabnuma

Ne Bap E,U P I Ne E,U, P I
1 U=220B; 1, =100 A 14 E=265B;U=275B
2 E=210B;1,=100 A 15 U=275B;1=105 A
3 =104 A; U=220B 16 L=5A;1,=100 A
4 |P,=19448BT1;1=104 A 17 P1=28875BT1; ;=5 A
5 |P2=19448Br;1,=4A 18 P1=28875Bt; U=275B
6 |P1=22880BT;1=104 A 19 P,=24554B1;1=5A
7 |P1=22880BT;l,=4A 20 P, =24544Bt; =105 A
8 ;=4 A;1,=100 A 21 P;1=28875Bt; =105 A
9 U=220B;1=104 A 22 E=265B;1,=100 A
10 |E=210B;U=220B 23 U=275B;1,=100 A
11 |U=110B; E=100B 24 P,=35000 Bt;  =90,5 A
12 |P,=3200 Br; I,.=1A 25 Uuon = 440 B; E =438 B
13 [1,=86,5A; ;=4 A 26 P1=26000BT, | = 100A

@®opma npeaAcTaBJIeHUs Pe3yJbTaTa: CBOCBPEMEHHO U IPABUJIBHO BBINOJIHEHHbIE PACUETHI B
TeTpajsX 10 JJabopaTOpHO- MPAKTUUECKOH padoTe
Kputepun onenkn:

—  «OTnu4YHO» - TEOPETHYECKOE M IPAKTHUYECKOE COJIEPKAHUE TEMBI OCBOEHO
MOJIHOCTBIO, 03 mpoOenoB, yMeHHUs C(HOPMHUPOBaHBI, BCE IMPEIYCMOTPEHHBIE TEMOM
y4eOHbI€ 3aJJaHNs BBINOJIHEHBI, KAU€CTBO UX BBIMOJIHEHHS OI[EHEHO BBICOKO.

— «Xopouio» - TEOPEeTUYECKOE M NPAKTHUECKOE COJEPKaHHE TEMBI OCBOEHO
MOJIHOCTBIO, 0e3 MpoOesoB, HEKOTOpble yMEHHUs C(HOPMUPOBAHBI HEIOCTAaTOYHO, BCE
MPEeIyCMOTPEHHbIE TEMOW YydeOHbIE 3aJaHMs BBINOJHEHbI, HEKOTOpPbIe BUIBI 3aJaHHM
BBITIOJTHEHBI C OIIMOKaMHU.
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—  «YIOBJIETBOPUTENBHO» - TEOPETHYECKOE M MPAKTUYECKOE COJEP)KAHHE TEMbI
OCBOEHO YaCTHUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoO0XOJUMBbIE
yMeHusi paboThl C OCBOCHHBIM MaTepHalioOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBITHHCTBO
MPEIYCMOTPEHHBIX TEMOH y4eOHBIX 3aJaHUi BBIOJHEHO, HEKOTOPbIE W3 BBHINOJIHEHHBIX
3aJlaHU¥ COJIEPIKAT OIIHOKH.

— «HeynoBieTBOPUTEIBEHOY» - TEOPETUYECKOE H MPAKTHYECKOE COACPIKaHUE TEMbI
HE OCBOCHO, HEOOXOMMBbIE YMEHHS HE C(POPMHUPOBAHBI, BHIIIOJHEHHbIC Y4eOHBIC 3aaHuUs
coJIepKar rpyobie OMIMOKH.

Tema 1.8 OcHOBBI 3J1eKTPONPUBOAA
IIpakTnueckoe 3ansaTHe Ne6
Bb100p MoLIHOCTH IBUraTe/Isl O pesKUMY padoThl. BbIGOp MOIIHOCTH ABUTaTENA 1A
nT™™

Henb: HayunThCS BEIOUPATh MOITHOCTH JABUTaTElNIs B 3aBUCUMOCTH OT peXuma padoThl
BoinosiHuB padory, Bbl OyieTe yMeThb:

Ya 1 nonbuparh YCTpOHCTBa 3JEKTpUYECKHE TMPUOOpPHl M 000OpyHOBaHHE C ONpeAeTICHHBIMU
napaMeTpamu M XapaKTepUCTHKaMU;

VYo 01.02 ananu3upoBaTh 3a7a4y U/ MU IpooOJIeMy U BbIIEISITh €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenensTe 3Talbl peuieHus 3a1a4H;
VYo 01.05 onpenensiTe HEOOXOAUMBIE PECYPCHI;

VYo 07.03 ucronp30BaTh YHEProcOSpEraroIIre U pecypcocOeperamInre TEXHOJIOTHH B
podeccuoHaAbHOMN IeATENBHOCTH 10 CHEIMATBLHOCTH;

BbinosiHeHMe NPaKTHYECKO padoThI crioco0cTBYeT GOPMHUPOBAHUIO:

OK 01- Beibupats crioco0sI perieHus 3a1a4d npopecCHOHATbHON AeSTENbHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 07 CopelicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepeKeHHIO, TPUMEHSATh
3HaHMS 00 U3MEHEHUU KIMMaTa, MPUHIMIIBI OepEKIMBOTO MPOU3BOJICTBA, 3(PPEKTUBHO AeHCTBOBATH B

qpei’:BH‘iaﬁHHX CUTyalusax;

[IK 4.1. OcymiecTBisTh AMArHOCTUKY HEUCIPABHOCTEM U OTKA30B CHUCTEM METAJIOPEKYIIETO U
aJITUTUBHOTO MPOU3BOJACTBEHHOTO 000PYIOBAHHS.

MarepuajibHoe o0ecniedeHHe: METOIUYECKUE YKa3aHUs, CIIPABOYHAs JIUTEpaTypa,
WHIUBUAYaJIbHBIC 3aJaHUS

3amanmue:
1.Paccuntarh SKBUBAJICHTHYIO MOIIIHOCTh JIBUTATEIs.

2.Br10path mo Tabnuile CTaHIapPTHHIN IBUTAaTENb.

ITopsinok BbINOJTHEHHS PadOTHI:
PexxM paboThl 3JEKTPONpHUBOJA ONpenenseT TpeOoBaHUS K CTAaTMYECKHMM M JAMHAMHYECKUM

CBOMCTBaM JABHUTraTelId. Cratnyeckue CBOIICTBa OIPEACIIAIOTCAH BEJIMYMHON MOMEHTA COIIPOTUBJICHUSA
pa6oqel71 MAaIIrHEI, Tpe6yeM0171 4acTOTOM BpallCHU:, HCO6XOI[I/IMOCTBI-O peryjinpoBaHusa YacCTOTHI
BpalllCHUA U €ro JUAIIa30HOM, BO3SMOXXHOCTBIO KPAaTKOBPEMCHHBIX MEPCTPYy30K U T.II. I[I/IHaMI/ILICCKI/IC
CBOMCTBaA OMPCACIIIIOTCA TOKAa3aTCIIAMHU  INECPCXOJHBIX PEKHUMOB! YacCTOTOM IMyCKa, peBEpCa U
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TOpMOXeHHs. Hampumep, npu 4acThIX MycKaxX, TOPMOXKEHUH WIH PeBepce TPeOYIOTCs IABUTaTeNu C
MaJbIM MOMEHTOM MHEPLIUU pOTOpa (IKOPS).

Bosbiioe 3HaueHue npu BeIOOPE JBUTATEIs] UMEIOT SKOHOMHYECKHE TPEOOBAHUSA: CTOMMOCTD
nsurarens, ero KII/| u ko3 dummenT MoHOCTH, Macca U TabapuThl, pacXosl Ha IKCIUTyaTalHI0 U
PEMOHT.

Beibop nBurarens BeA€rcs Ha OCHOBAHMHM TEXHHUYECKUX TPEOOBAHWH K 3JIEKTPOIBUTATEINIO:
pacuéTHON MOUIHOCTH, TpeOyeMOil 4acTOThl BpallleHHUs, peXuMa pabdOThl, JOIMYCTUMbBIX 3HAUYECHUU
BO3JICHICTBUSL BHEIIHEW TeMIepaTrypbl W  BIAKHOCTH, BUOPALlMOHHBIX U YJApHBIX BO3JEHCTBUH,
KIIMMaTHYECKUX (PaKTOPOB, MECTa Pa3MEIIECHUsI IBUTATENs IPU IKCIULyaTallUd U JIPYTMX BO3MOKHBIX
(hakTopoB.

Boe16op nBuratens BBINOJHSAIOT MO TaOJIMLAM OCHOBHBIX TEXHHMYECKUX JIaHHBIX BbIOpaHHOMU
cepuu, NMpUBEAEHHbBIE B cripaBouHOM nuTeparype Ilo ykasaHHbIM Tabinuam M3 psiia TUIIOPAa3MEPOB
JBUTaTeNel IPUHATON CepUU BHIOMPAIOT TUIIOpa3Mep ABUTaTess Onurkaiiieil 0ombliell HOMMHAIBHOM
MOIIIHOCTH 10 OTHOIIEHHWIO K pAacCUUTAaHHOMY 3HAQUEHHIO, YUWUTBHIBAIOUIEMY PpEXUM pPaOOTHI
IEKTPONPUBOJA.

3aBblllIeHUE TPeOYEMOI MOITHOCTH BEAET K YXYALICHUIO €ro sHepreTuueckux nokasaremneit (KI1JJ

)51 KO3(1)(1)I/IIII/IeHTa MOHIHOCTI/I) U, KaK CJICIACTBUC, K YBCIWUYCHHUIO HCIPOU3BOAUTCIBHBIX ITOTECPH
OHEPTYUHM MU YAOPOXKAHUIO OKCILTyaTalluW JABUTATCIIA. HpI/I 9TOM TaKXE€ BO3PACTAIOT KaIlUTAJIbHBIC
3aTpaThl.

[Ipu 3aHmkeHuy TpeOyemMoil MOIIHOCTH OyIeT MPOUCXOIUTh YPE3MEPHOE €ro MeperpeBaHue u
MPEKIEBPEMEHHBI BBIXOJ M3 CTPOs, OCTAHOBKA pabO4yero MexaHu3Ma, JOTIOJHUTENbHBIE PacXOdbl
Ha PEMOHT WJIM 3aMEHY JBUTaTeNs

st obecrieueHus: Han&KHOW pabOTHl JBUTATENST HEOOXOIUMO, YTOOBI €ro Ieperpy30dHas
CIOCOOHOCTh W HavajbHas BEJIMYMHA ITYCKOBOTO MOMEHTa BBIOPAHHOTO THIIOpa3Mepa JIBUTATEIs
COOTBETCTBOBAJIA MPEIBSIBIIIEMBIM TPEOOBAHUSIM

Pacuyér BBRINONHAIOT JIMOO MCTOAOM CpCIHHUX IIOTEPD, h19%(e10) METOJOM J3KBHUBAJICHTHBIX BCINYNH
(MOH_IHOCTI/I, MOMCHTAa HJIH TOKa). Pacuér Tpe6yeM017I MOIIHOCTH METOJO0M 3KBUBAJICHTHBIX BCIIMYHH
MCHCC pr,I[OéMOK I10 CPpaBHECHUIO C METOAOM CPEAHUX IMOTEPh U MECHEC TOYCH.

.Paccuntarh u BbIOpaTh ABUraTeNb AT MEXaHHU3MOB, pabOTAIOUINX C MOCTOSIHHOM HAarpy3koil He
BBI3BIBAET 0COOBIX 3aTpyaHeHuid. [lo karamory cnemyer mogoOparh [ABHrareilb, HOMUHAIbHAs
MOIIIHOCTh KOTOporo PH paBHa uiam Heckoidbko Oousblie pacy€tHoit I[loTpeOHyr0 MOLIHOCTH
MIPOM3BOJICTBEHHOTO MEXaHU3Ma YCTaHABIIMBAIOT SKCIIEPUMEHTAILHO WU PACYETOM.

PaC‘IéTHYIO MOIODHOCTDL JABHUIATCIIA IIPU AJIUTCIBHOM IMEPEMCHHOM PCKUME pa6OTBI OIIPCACIIAIOT
IIpHU HaJIMIUU Hany30‘lHOI>'I AuarpaMMbl, KOTOpast XapaKTCPU3yCT N3SMCHCHUC HAI'PY3KU B 3dBUCUMOCTHU
OT BPEMCHH.

PvaéTHyIO MOMIHOCTDb ABUTATCIIA MIPU UIATCIBHOM IIEPEMCHHOM PCIKUME pa6OTBI OIPECACIIAIOT
IIprU HaJIMUUU Hany30‘lHOI>'I AuarpaMMbl, KOTOpast XapaKTCprU3yCT UBMCHCHHUEC HAI'PY3KH B 3aBUCUMOCTU
OT BpPCEMCHHU. MoOMIHOCTh JBHUTATEIsd MOXKHO onpeACiIMTb MCETOJAOM SKBUBAJICHTHOTO TOKa,
OKBHBAJICHTHOI'O MOMCHTA, 9KBHBAJICHTHOI MOIITHOCTH.. 10 paC‘-IéTHBIM (I)OpMy.TIaMZ
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OKBUBAJIEHTHBIN TOK

J I2t1+ 12t + I2t3++ I3ty

I3KB'_

ti+ty+tg+. 4ty

OKBUBaJIECHTHBIA MOMEHT

M. =

M2ty + M2t, + M2t3+-+ Mty

ti+ty+tz .t ty

OKBHUBaJIECHTHAs MOIIHOCTH

J PZti+ Pty + Pitz+-+ Pity
PoxB.=

ti+ta+tz .4ty

Xoa pa6oTsi:

1.Paccuurath TpeOyemMyr0 MOIIHOCTb U BHIOpATh ABUTATENh s D11 rmaBHOTO JBUIKEHUS

TOKapHOTO cTaHKa (BpauieHue mmnuHaens) . [lutaromas cets — TpéxdazHblii nepeMeHHbIH TOK

gactotoit 5011, Hanpspkenue 380B., yacToTa BpaleHus B peXrUMe HOMUHaIbHOM Harpy3ku 1460 o6/m
muH. P1 =14kBt; P, = 12xBT1; P3= 10kBT; P4 =17xBT;

Ps=7kBrT.

1 =6¢; t, =6¢; t3=4c; 1y =4c;

2.0mnpezensieM SKBUBAJIEHTHYIO MOIIIHOCTb JIBUTATENs 1O (hopmyIe.

3.Ilo Tabnuie TEXHUYECKHX: JAHHBIX BBIOMpaeM [BHUTaTelb C OJMKaWIIeH OOJbIIeH

HOMMHaJILHON MOITHOCTHIO 15 kBT, TUNOpaszmepa 4A160M4VY3.

®dopma npeacTaBiIeHus pe3yabTara:
CBOEBpPEMEHHO U MPABUIIHLHO BBHITIOJHEHHBIC PACUYEThI, TAOJIMIIA C BHIOPAHHBIM JIBUTATEIIEM.

Kpurepun oueHku:

—  «OTaMYHO» - TEOPETHYECKOE M MPAKTHYECKOE COJIECPIKAHHE TEMbI OCBOCHO
MOJIHOCTBIO, 0e3 mpoOesoB, yMeHUs c(HOPMHPOBAHBI, BCE MPEIYCMOTPCHHBIC TEMOMN
y4eOHBIC 3aJJaHHS BBITIOJIHEHBI, KAYECTBO UX BBITMIOJIHEHHS OI[CHEHO BBICOKO.

—  «Xopomio» - TEOPETHUECKOE M IPAKTHUYECKOE COJCPKaHHE TEMbl OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB, HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEIyCMOTPEHHBIC TEMOW Y4eOHbBIC 3alaHMsl BBITIOJHECHBI, HEKOTOpPhIC BHUIBI 3aJlaHHM
BBITIOJTHEHBI C OIIHOKAMHU.

—  «YIOBIIETBOPUTEIBHO» - TEOPETHUECKOE M IMPAKTHUYECKOE COJCpKAHUE TEMBI
OCBOEHO YaCTHUYHO, HO TPOOENIbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIMMBIC
yMeHusi paboThl C OCBOCHHBIM MaTepHalloM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO
MPEIYCMOTPEHHBIX TEMOI y4eOHBIX 3aJaHUM BBINOJHEHO, HEKOTOPbIE W3 BBIMOJIHEHHBIX
3aJJaHU coJiepXKaT OLIHOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETUUYECKOE U MPAKTHUECKOE COJIEPIKAHUE TeMbI
HE OCBOEHO, HEOOXOIMMbIe YMEHHs HE c(POPMHMPOBAHBI, BHIIIOJHEHHbIE y4eOHbIE 3aaHus
coJiepkar rpyobie OMIHOKH.

JlaGopaTopHoe 3ansitne Ne3
Coopka cxeMbl pesieiiHO-KOHTAKTOPHOI'0 YIIPABJIeHUS AaCHHXPOHHBIM JIBHIaTeJieM
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eab: camocTosiTeNnbHAs COOpKA CXEMbl HEPEBEPCUBHOTO YIIPABIICHUS ACHHXPOHHOTO JIBUTATEIIS
C KOPOTKO3aMKHYTBIM POTOPOM.

BeinosiHuB padory, Bbl OyieTe yMeThb:
V1 4 cobupars 37IEKTPUUECKUE CXEMBI;

y[[ 5 ynTaTh MNPUHLOUITHAJIBHBIC, SJICKTPUYCCKUC U MOHTAXXHBIC CXCMBbI;

Yo 09.07 yuTath, MIOHUMATH U HAXOAUTh HEOOXOAMMbIE TEXHUYECKUE TaHHBIC M HHCTPYKIIUHU B
PYKOBOJICTBAaX B JIFOOOM JOCTYITHOM (OopMaTe;

Beinonnenue j1abopaTopHoii padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01- Beibupats cioco0s! pereHus 3aaad npo(ecCHOHaTbHON 1S TEIbHOCTH IPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 09 TIlons3oBaTbcsi NpOPEecCHOHANBHON JOKYMEHTAlMeil Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM $I3bIKAX.

IIK 4.1. OcymiecTBasATh TMarHOCTUKY HEUCIPABHOCTEN U OTKa30B CUCTEM METAJUIOPEXKYIIETO U
aJTUTUBHOTO MPOU3BOACTBEHHOTO 000PYIOBaHMUS.

MarepuanbHoe o0ecrieyeHue:
METO/JMYECKUE  YKa3aHWs,  HUHCTPYKIMM K  JabopatopHoi  paboTe,  JBUraTellb,
TyCKOPETYIHPYIOIIas anmaparypa, mpoBoJa.

3ananue:

1.1u3yunTh paboTy NPUHIMIIMAIEHON CXEMbI YIIPABJICHUS aCHHXPOHHBIM JBUTATEIEM,

2.co0paTh HEPEBEPCUBHBIN MyCK ACHHXPOHHOTO JABUraTelNs ¢ KOPOTKO3aMKHYTHIM POTOPOM

Iopsinok BbINOJIHEHHSI PadOTHI:

B cxemax penelHO-KOHTaKTOPHOIO YIPABJICHUS CIEAYET pa3indarTh CUIOBBIC LIETIH, TUTAIOIINE
AIIEKTPOJBUraTENM, M IENH YIpPaBICHUS, MUTArOIIMEecs JUO0 HENOCPEICTBEHHO OT CETH, JIMOO uepes
TTOHIDKAIOITNH TpaHchOopMaTOp B MENAX OE30MaCHOCTH.

CymecTByloOT  JABa  NPUHIMIHAIBHO  Pa3iUYHBIX  cHocoba  HayepTaHHUs  CXeM
aBTOMATU3MPOBAHHOT'O JIEKTPOIPUBO/Ia — CBEPHYTHIE CXEMbI U pa3BepHYThIE. B CBEpHYTBIX cxeMax Bce
anmapatbl M Y3Jbl, BXOJALIUE B CXEMY, H300pakalOT TakK, KaK OHU (DAaKTUYECKH PACHOJIOKEHBI
OTHOCHUTENBHO ApYr Apyra. Ha 6a3ze 3Tux cxeM COCTaBJISIIOT MOHTaXHbIE cXeMbl. B pa3BepHyThIX cxemax
AIIEMEHTHI allapaToB W Y3JIOB PACIOJIOKEHBI M0 MPUHIMITY NPUHAAJICKHOCTH MX K TEM WIM HHBIM
oTaenbHbIM 1ersiM. CoeMHEHUs] OTIENbHBIX 3JIEMEHTOB BBINOJIHSAIOT TakK, YTOObI ObLla JOCTUTHYTA
MaKCUMallbHasi HArJSIAHOCTh IIPU UYTEHMH CXEM, a 4YHCJIO IepeceueHUid ObUI0 MHUHUMAaJIbHBIM. B
Pa3BEpPHYTHIX CXEMaX OTAENbHBIC AIEMEHTHI OJJHOTO U TOTO € amapara MOTYT BXOJIUTh B pa3HbIE LIETH
cxembl. Hampumep, KOHTAKThI TEIUIOBBIX pejie BXOIAT B LIEMM YIPaBJICHHS, a HarpeBaTelIbHbIE
AJIEMEHTHI — B CHUJIOBBIC LICTH.

AnmapataMu M y3JaMH CXEM PEIIeMHO-KOHTAaKTOPHOTO YIpPaBIEHUS SBISIOTCA: pelle,
KOHTaKTOPbI, YCHIIUTENH, JAaTYNKH, CUTHAIIbHBIE YCTPOICTBA, ITyTEBbIE U KOHEUHBIC BhIKITIOUaTenu. He
CIIeyeT CMEIIUBATh JaTYHK ¢ pene. JlaTunk HermocpeICTBEHHO BOCIIPHHUMAET BO3CUCTBIE (PU3NIECKON
BEITMYMHBI (HANPSDKEHUA, NaBICHUS, TEMIIEpaTypbl) U MpeodpazyeT 3TO BO3JCHCTBUE B CHUTHAIBI,
BBI3BIBAIOIIUE paboTy pene. JlaTuynkaMu MOTYT OBITH TepMOMaphl, (POTOCOMPOTUBICHHS], TEPMUCTOPHI.
Curnanbl, BbIpaOaThbIBa€Mble NAaTUYUKOM, OBIBAIOT ONTUYECKUE, MHEBMATUYECKHE, MEXaHUYECKHE H,
HaKoHel, dJekTpuyeckue. [lociaennue mupoKo MPUMEHSIOTCS B aBTOMATHKE.

Pene ornmuaercs OT AaTyMka TeM, YTO cpadaThIBae€T MPH CTPOTO OMPEACICHHOM 3HAYCHHUH
BXOJIHOM (PU3NYECKON BETMYMHBI U 3aMBIKAET TUO0 pa3MbIKaeT HEMOCPEICTBEHHO MU KOCBEHHO Ty WU
UHYIO 11emb. Perne ObIBAalOT TEIUIOBBIC, MEXaHUYECKUE, ITHEBMATUYECKUE U AJIEKTPUUYECKUE; TIOCIETHIE
CpabaThIBalOT OT BO3JCHCTBUS AIEKTPUUYECKUX BEIMUYMH. Pere MapkupyroT AByMs OyKBamu: ImepBas
OykBa P o3Hauaer pene, a BTopas MOKa3bIBaeT ero Ha3HaueHue wiu Tui. Hampumep, PM — pene
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toka, PH — pene nanpsixxkenus, PP — momuoctu, PY — ykaszarensnoe, PT — TennoBoe u T.
.

B cxemax ympaBneHus B (YHKUMH BpEMEHH MPHMEHSIOT pa3jM4yHbIE pefie BPEMEHHU: a)
MEXaHWYECKHe, HapUMEpP MasTHUKOBBIC, JCHCTBYIOIIME HE3aBHCUMO OT 3HAUYEHHsS TOKa B OOMOTKax
nsurarens. CpabaTbIBaHUE TAaKUX peie TPOUCXOAUT MO0 OT MEXaHWYECKOTO BO3JICHCTBHS HA HUX IPU
IIEPEMEIIEHUH SKOps KOHTaKTopa (IPUCTPOEHHBIE), JIMOO NpH MNUTAaHUH OOMOTKHM COOCTBEHHOIO
AIIEKTPOMArHuTa; 0) 3JIEKTPOMAarHUTHBIC, KOTOPHIC 10 Py MPUYMH TPEeOYIOT B LEMU YIPABICHUS
IIOCTOSIHHOTO 3HAYE€HUs TOKA.

KoHTakTOph! SBISIOTCS 3JEKTPOMAarHUTHBIMU alfaparaMu Jjsl JMCTAaHIMOHHOIO BKJIIOYEHUS U
OTKJIIOUEHHUS dJIeKTpojaBUrareneid u Mapkupyrorcs OykBamu KJI. [lpu Hanmmuyuu B cxeMe HECKOJIBKHX
KOHTAKTOPOB, BBITIOJIHSIONINX PAa3IMYHbIC OINEpanuy, cieBa K OykBeHHOMY oOosHauennio KJI mpumu-
CHIBAIOT NOPSAKOBBIM HoMmep. KaTymka KOHTakTOpa MOKET UMETh OJMH, JBa, TpU U Oojee
KOHTAKTOB, IPUYEM HEKOTOPbIE U3 HUX HAXOJATCS B CUJIOBBIX LIEMSX, APYrue — B LEMAX yIPaBICHHUS.
Kaxaplii KOHTaKT mosydaeT TO ke OyKBEeHHO-LM(pOBOe 0003HaueHWe, YyTo U ero Karymka. Bce
KOHTaKThl M300pa)kaloT Ha CX€MaX B TaK HA3bIBAEMOM HOPMAIILHOM II0JIO)KEHHH, COOTBETCTBYIOLIEM
OTCYTCTBHIO TOKAa B OOMOTKE MJIM OTCYTCTBHIO MEXaHUYECKOTO BO3JICHCTBUS HA KOHTAKT.

IIpy HEoOGXOMMMOCTH IycKa M OCTaHOBA JIBUTATENsl M3 HECKOJbKUX MECT IYCKOBBIE KHOIKH
BKJIIOYAIOT MapajulesIbHO, a KHONKM OCTaHOBa IocienoBaTelbHO. CHUTHAIbHBIE JIaMIIBI MOTYT
BKJIFOUATHCS HA 3KUTaHUE Win roracanue. Takue mammbel 0003Ha4daroT Ha cxemax OykBamu JIC.

JInst cocTaBieHHs] U YTEHUS PA3BEPHYTBIX CXEM PEIEUHO-KOHTAKTOPHOTO YIPABJICHUS CIEIyET
YCBOUTH OOIIMH TNPUHIMI TMOCTPOEHMST HMX M NPUHATYIO MapKUpOBKy. Bce aneMeHTs
COOTBETCTBYIOIIMX amapaToB U Y3JI0B, BXOISIIUX B LIEMU YIIPABJIECHUS, T0JDKHBI 0003HAYATHCS TaK KE,
KAaK COOTBETCTBYIOIIME alllapaThl WJIM y3JIbl CWIIOBBIX Lienel. Eciu B CMIIOBOM LIEIH UMEETCST HECKOJIBKO
COBEPLIECHHO OJMHAKOBBIX allapaToB, BBIMOJHSAIOIINX OJUHAKOBbIE (PYHKLWHU, TO TOcie OYKBEHHOTO
0003HaueHMsI CIpaBa MPOCTABISIOT MOPSJIKOBBIM HoMep ammapaTta. Hampumep, TemsoBble pede,
BBINOJIHSAIOIINE OJMHAKOBbIE (DYHKIIMH, HO BKJIIOUYEHHBIE B pa3inyHble ¢a3bl, o0o3HauatoT Tak: PTI,
PT2.

Cxema HepesepcueHo2o ynpagneHus mpexgasubiM ACUHXPOHHBIM —JIeKmpoosucamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.

84
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ITpu Bxkmrouenun kHomku KHIT («Ilyck») karymka marHutHoro myckarens KJI momywaet
nutanue no uenu: (aza C, 3amkuHyras kHomka KHC («Crtom»), kHomka KHII, 3aMkHyTBIH
koHTakT PT1, Ha KoTOpHIi BO3aeHcTBYIOT 00a TernoBbix pene PT1, katymka KJI, HyneBoil nmpoBox.
Takum 00pa3oM, MarHUTHBIN MycKaTelb OKa3bIBaeTCs BKIIOYEHHBIM Ha (hasHoe HampsbkeHue 220 B,
3aMKHyTCsl ero KoHTakThl KJI B cuiioBoil nenu u asurarens M nosyuuT nutanue. OJHOBPEMEHHO
3ambikaeTcsi Onmok-koHTakT KJI, myHtupyrommii kHomnky KuIl, xoTtopas Moxer ObITh OTHYIICHA.
OcrtanoB npuratens ocymectsiserca kHonkoit KHC. Ilpu meperpyskax cpabaThIBalOT TEIUIOBbIE
peine, pa3mbikaroT cBoil KOHTakT PT1 B nenu karymku KJI m MmarHuTHBIN yckarenb oTkiatoyaercs. s
CUTHAJIM3aLUHU paboThl ABUraTens npeaycmorpena namna JIC, koTopas BKiIo4YaeTcs 0JI0K-KOHTAaKTOM
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KJI. I[HH 3allIUTBI CCTU OT TOKOB KOPOTKOT'O 3aMbIKaHUA YCTAaHOBJICH aBTOMATHYSCKUM BBIKIIIOYATEIh

BA.

Xon padoThl:

el N =

N3yunTh OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHUS.
BbruepTuTh cXemy ynpaBiaeHHUs] aCHHXPOHHBIM JIBUTaTEJIEM.
N3yuanuth paboTy CXEMBI.
OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:
e [lepeuncnauth pexuMbl paboOThl AeKkTpojaBurateneid. Jlate omnpenenenue
KaKJIOMY pEXUMY.
e [lepeuncautsb IIyCKOPETyJIupYIoLue anmnaparsl JUIS yIIpaBJICHUS
JIEKTPOABUTATEISIMU, UX Ha3HAUECHUE
e OOBICHUTH HaA3HAUYEHHUE U YCTPOICTBO MJIABKOTO NPEJOXPAHUTENS.
e Jlns yero mpenHa3HAYEHO TEIIOBOE pere?
CobpaTh cxeMy HEpEeBEpCHUBHOIO ITyCKa aCHHXPOHHOTO JABUraTelNs C KOPOTKO3aMKHYTHIM
poTopoM

dopma npeacrasiieHus pe3yJbTara:
WHJIMBHUIyaJIbHAS 3alATa PaOOTHI CXeMBI (OTBETHI HA BOTIPOCHI).

Kpurtepun ouenku:

—  «OTaMYHO» - TEOPETHUYECKOE W TPAKTUYECKOE COJEepKaHHWE TEMBI OCBOCHO
MOJIHOCTBIO, 0e3 MpoOenoB, yMeHusi chOpMHUPOBAHbI, BCE MPEAYCMOTPEHHBIE TEeMOM
yaeOHbIe 3a/IaHVsI BHITIOJTHEHBI, KAYECTBO WX BHITIOJTHEHUS OIEHEHO BBICOKO.

—  «Xopomio» - TEOPETHYECKOE M TPAKTHYECKOE COJCpKaHUE TEMBI OCBOCHO
MOJHOCTBIO, 0e3 MpoOesoB, HEKOTOpble YMEHUs CHOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEIyCMOTPEHHBIC TEMOW Y4eOHbBIC 3alaHMsl BBITIOJHECHBI, HEKOTOpPHIC BHUIBI 3aJaHHH
BBITIOJTHEHBI C OIIHOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETUYECKOEC U TPAKTHUECKOE COJEPIKAHHE TEMBI
OCBOEHO YaCTHUYHO, HO TMPOOENbI He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOJUMEIC
yMeHUsI pabOThl ¢ OCBOEHHBIM MAaTe€pHUajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
MPEIYCMOTPEHHBIX TEMOH y4eOHBIX 3aJaHUH BBIOJIHEHO, HEKOTOPHIC W3 BBHIMOJHEHHBIX
3aJJaHUN COJIEPXKAT ONITHOKH.

—  «HeynoBieTBOpUTEILHO» - TEOPETUYECKOE H IMPAKTHYECKOE COACPIKAHUE TEMbI
HE OCBOCHO, HEOOXOIMMbIC YMEHHS HE C(POPMHUPOBAHBI, BHIIIOJHEHHbBIC Y4eOHBIC 3aaHuUs
cojiepKaT rpyObIe OIMOKH.

Tema 2.1 IlosrynpoBoJHNKOBBIE IPUOOPBI
DJIeKTPOHHBbIE BbINPSIMHUTEJIHN

IIpakTHyeckoe 3anaTHE N7

Bb10op 110108 1151 BBIIPAMHUTEILHBIX cXeM. Pacuer mapameTpoB U cocTaBjieHHEe CXeM

BbINIPSIMHUTEJIEH

Hean: Hayuntbes moadupare IUOJBI UISL PA3UUHBIX BBIIPSIMUTENIBHBIX CXeM U paboTaTh coO
CIPaBOYHBIMHU TAOJIHULIAMHU.

Beimosinue paéory, Bl OyieTe yMeThb:
VY1 2 s3KcnnyaTUpoBaTh JEKTPOOOOPYIOBaHUE U MEXAHU3MBI NEepeaull IBUKEHUS TEXHOIOTUYECKUX
MalllH U armnaparos;
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VY1 3 cHuUMaTh NOKa3aHUA AIEKTPOU3MEPUTENLHBIX IPHOOPOB U MPUCTIOCOOICHUH U TOJIB30BATHCS
VMU,

Yo 01.02 ananu3upoBaTh 3a7a9y U/ WU IPOOIEeMY U BBIICISITH €€ COCTABHBIE YaCTH;
VYo 01.03 onpenenars 3Tansl pelieHus 3a1a4u;
VYo 01.05 onpenenars He0OOXOUMBIE PECYPCHI;

BoinosiHeHne npakTu4yeckoi padoTsl cnocoocTByeT (POPMUPOBAHUIO:

OK 01- Berbupatb crioco0bl pemeHus 3a1a4 mpo(eccuoHaTbHON AEITEeNbHOCTA TPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTAM;

IIK 4.1. OcymiecTBasATh TMarHOCTUKY HEUCIPABHOCTEH M OTKA30B CHUCTEM METAJUIOPEKYLIETO U
aJZITATUBHOTO TPOU3BOCTBEHHOTO 000PYIOBaHUS

MarepuajbHoe obecneyeHue: METOIMIECKIE PEKOMEH/IAINH, CTIPABOYHUKH, WHIUBHUIyaJIbHBIC
3aJ]aHHSL.

3aganue:

1 TTomoOpath 1HUOABI AJI OJHOTIOTYIIEPHUOTHOM, MOCTOBOM, TPEX(PA3HBIX CXEM BBITIPSIMIICHHUS.

Ilopsiaok BbINOJIHEHHS PA0OTHI:

BreimpsiMutenu mepeMeHHOTO TOKa, COOpaHHBIE Ha IOJIYMPOBOJHHKOBBIX JTHOJAX MIHPOKO
MPUMEHSIOTCS. B PAa3IMYHBIX JJIEKTPOHHBIX ycTpoicTBax. [lpm pemeHun 3amadu HEOOXOIUMO
MMOMHHUTb, YTO OCHOBHBIMH TTAPAMETPAMH TUOJOB SIBIISIFOTCS

- IOITyCTUMBIN TOK, Ha KOTOPBIN PACCUNTAH JAHHBIN THOL;

- o0paTHO€ HaMpsHDKEHWE, BBIICPKUBAEMOE THOI0M 0e3 Tpo00si B HEMPOBOIAINN TTEPHO/I.

[Ipu pemennn 3a1a4 HEOOXOAMMO HCTIOIL30BaTh (DOPMYIIBI, MPUBEACHHBIC B Ta0OwHIe 1

Tabmmma 1 YcnoBust BeiOOpa 1o 10B

HaumMmeHoBaHMe cXeMBI U,, B VYcnosus BeIOOpa

ITo Toky ITo HanpspkeHuto
O IHOTIONTYIIEPHO THAS U, =3,14U4 lon > g Ussp > U,
JIBYXIIOJTyTIEPHO THAS U, =3,14U4 lion > 0,514 Uop > U
MocTtoBas U, =1,57U4 lon > 0514 Uosp > Uy
Tpéxdasnas U, =2,1U4 lon =>1/3 14 Ussp > U,

VYka3zaHus 1o peueHuIo 3a1a4u

Boimucate u3 tabmunbl 2 «TexHudeckue NaHHBIE MOJIYIPOBOJHUKOBBIX THOJIOB MapaMeTphbl
aona: lyon = .... A; Ugsp =.....B

2. OnpenenuTh TOK MoTpediieHus no Gopmyre

lg= Pd/Ud, rae

Py - MmomHOCTE IOTpEOUTENSA, BT

Uq - HampsokeHue notpedurens, B

3. Onpenenuth HampspKeHUE, JCMCTBYIOIEe HA AMOJ B HEMPOBOASIIMN mepuon (IUisi cBOEH
CXEMBbI BBINIPSMIICHHUS)

4. IlpoBeputs nuoxn mo mapamerpaMm lpon U Ugsp. JHMOA [OJKEH yIOBIETBOPATH YCIOBHSM,
yKa3aHHBIM B Tabmuie 1.

Xoa pa0doThi:

Jlisl muTaHus MOCTOSTHHBIM TOKOM MOTpeduTens MomHocThio 250 Bt npu Hanpsbxkennn 200 B
HEo0X0MMO coOpaTh CXeMy JBYXIIOJYNIEPUOIHOTO BBIIPSIMUTENS PUCYHOK 1, MCIIOJIB30BaB
crangaptHbeii quon tuna /[ 243 b
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B A3

Pucynoxk 1. Cxema AByXIOJIyIEPUOIHOTO BBIIPSIMHUTENS

1. BeimuceiBaeM u3 Ta01. 2 mapameTpsl AUOA:

| on = 2A; U o5p = 200 B

2. Tok moTpedurens

lg = Po/Uq = 250/100 = 2,5 A

3. Hanpsbxenwue, neficTByromiee Ha U0 B HETTPOBOISIIUNA TIEPHO/T;

U,=3,14 Ug=3,14100=314 B

4. TlpoBepsieM IHOJ MO YCIOBHUIO:

lion > 0,5 1y, 2 > 1,25 - yciioBHe 10 TOKY BBITIOJTHSETCS

Uosp > Us, 200 < 314 - ycnoBue HE BBITIOJTHSICTCS

5. Bribupaem u3 Tabmuipl 2 110, YAOBICTBOPSIOMIANA STUM
yenosusam: [ 233 b (5A; 500 B) nnn coenunsieM nBa nuona Jl 243 b nocnenoBaTenbHo, TOTAA Uosp
=200-2=400B 400B>314B

®opma npeacraBieHusi pe3yabTata: CBOEBPEMEHHO M NMPABUJIBHO BBINOJHEHHbIE PACUETHI,

CXCEMHI.

Kpurepun oueHku:

—  «OTAMYHO» - TEOPETHUYECKOE W TPAKTUYECKOE COJCpPKAHHWE TEMBI OCBOCHO
MOJHOCThIO, 0€3 TpoOenoB, yMmMeHUs cPOpMHUpOBaHBI, BCE MPEAYCMOTPEHHBIE TEMOM
y4eOHBIC 3aJaHHS BBITIOJTHEHBI, KAY€CTBO UX BBITIOJIHEHHS OIICHEHO BBICOKO.

—  «Xopomio» - TEOPETHYECKOE M TPAKTHUYECKOE COJEP)KAHHE TEMbl OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB, HEKOTOpbIe yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE
MPEIyCMOTPEHHBIC TEMOW Y4YeOHbBIC 3allaHWsl BBITIOJHECHBI, HEKOTOpPBhIC BUIBI 3aJlaHUIN
BBITIOJTHEHBI C OIIHOKAMHU.

—  «YIOBJICTBOPUTEIBHO» - TEOPETUYECKOEC U TPAKTHUYECKOE COJEPIKAHHE TEMBI
OCBOEHO YaCTHUYHO, HO MPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOJUMBIC
yMeHHusi paboOThl C OCBOCHHBIM MAaTEpHAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBITHHCTBO
MPEyCMOTPEHHBIX TEMOH Yy4eOHBIX 3aJaHUU BBIOJHEHO, HEKOTOPHIC M3 BBIMOJHECHHBIX
3aJJaHU COJIEPXKAT ONITHOKH.

—  «HeynoBieTBOpPUTEILHOY» - TEOPETUYECKOE H MPAKTHYECKOE COACPIKAHUE TEMbI
HE OCBOCHO, HEOOXOIMMbIC YMEHHS HE C(POPMHUPOBAHBI, BHIIIOJHCHHbBIC Y4eOHBIC 3aaHuUs
coJiepkar rpyobie OMIHOKH.
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